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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTh TeMbl. [IpupoaHbie pecypCchl, B YaCTHOCTH JIEKAPCTBECHHBIC
pacTeHus, W3JaBHA CIY)XWIA HCTOYHUKOM TIOJy4YE€HHs] JI€YeOHBIX  CpEJICTB,
MPUMEHSIEMBIX TIPU Pa3JIMUHBIX 3a0oJsieBaHusAX. HecMoTpsi Ha yBeIMUMBAIOIIUIICS
aCCOPTUMEHT S(DPEKTUBHBIX CUHTETUUYECKUX JIEKAPCTBEHHBIX CPEACTB, HHTEPEC K
pacTuTeNbHBIM O0BEKTaM U IpenaparaM pacTUTEIbHOIO MPOUCXOXKICHHS HE
CHUXaeTcsl. 3a CYET MHOTOKOMIIOHEHTHOTO COCTaBa Mpenaparbl paCTCHUN OKa3bIBAIOT
MOJIMBAJICHTHOE JACHCTBHE Ha pa3IMYHbIE 3BEHbSl MATOJIOTMYECKOro mnpouecca. Kak
MpPaBWJIO, OHM O0JaAal0T MEHBIIEH TOKCUYHOCTHIO, OoJiee IJIaBHBIM JEUCTBUEM U
OTHOCHUTEIIBHO PEJIKUMH AJUICPTUUECKUMU PEAKIUAMU B CPABHEHUH C CUHTETUYECKUMU
JIEKapCTBEHHBIMU CPEICTBAMM, YTO ITO3BOJISIET UX PEKOMEHIOBATH JJIS JUIMTEIBHOMU
Tepanuu, 0COOEHHO Mpu JedeHur XpoHudeckux 3adosieBanuii (C.5. Cokoisos, 2000;
['.K. HukonoB, b.M. Manyiinos, 2011). JlekapcTBeHHbIE TpenapaThl, NOJIy4YaeMble U3
pacTeHU, JOCTATOYHO IIUPOKO TMPUMEHAKOTCS B MEIMIMHCKOW IPAKTUKE IIPU
pPa3JIMUHBIX MATOJIOTHSX, B TOM 4YHCJEe MNpH 3a0osieBaHUsIX OpraHoB abixaHus (A.D.
Hosukosa, 2000; C.M. Huxomnaes, 2012; K. Hiller, 1990; R. Weiss, V. Fintelmann,
2004).

3a0oeBaHusl OPTaHOB JBIXaHUSI — TPYIINA CAMBIX PACIIPOCTPAHEHHBIX MATOJIOTUM
4eJioBeKa, mpeodanariias y O0JbHbBIX, OOpallalonuxcs K BpadaM OOIIel MPaKTUKH.
BakxHoe KIMHHUYECKOE 3HAUYCHHME ITUX 3a00JICBAaHUM CBS3aHO C PUCKOM OCJOKHEHUH U
dbopmupoBaHUEeM XpPOHHYECKUX (OPM, TaKWX KaK XPOHUYECKUM PUHOCHHYCHT,
XPOHUYECKUM OPOHXUT U Jp. B CBsI3U ¢ 3TUM JieueHue 3a00eBaHU OPraHOB JbIXaHUS
Ha CETOJHSIIHUN JEHb OCTACTCA aKTyaJIbHOM MpOOJIEeMONl COBpPEMEHHON MEIUIIMHBI.
CornacHo cratuctuke Munsnpasa PO, B 2016 roxy Osuto 3aduxcuponano 6omee 20,8
THICSAY CJydaeB 3a00JICBAaHUM OpraHoOB JbIXxaHWs Ha Kaxzable 100 ThICAY YeTOBEK

B3pociioro HaceneHust Poccun (ot 18 mo 55 ser) https://polit.ru/news/2017/08/22/ill/. K

(dhakTopam, CIIOCOOCTBYIOIIUM UX POCTY, OTHOCATCS: )KECTKHE KIMMATUUYECKUE YCIOBUS
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Ha 3HayuTeIbHOU Tepputopuu PD, TEXHOreHHas1 3arpsA3HEHHOCTD OKPYKAIOIIEH CPEbI,
MOBBIIICHHE PE3UCTEHTHOCTH MUKPO(DIOPHI K HOBBIM MTOKOJICHUSIM aHTHOMOTHKOB H T.JI.

B xomriekcHOlM Tepanuu 3a0071€BaHUN OPraHoOB JIbIXaHUSI YaCTO HCIOIb3YIOTCA
npenapaTbl PacTUTEIBHOTO MPOUCXOXKACHUS, B YACTHOCTH, BUIABI pojaa (uamka (cem.
Violaceae). B P® paspemieHbl K NPUMEHEHHIO B MEAUIIMHCKOW TPaKTHKE [IBa
IpEICTaBUTEIISI 3TOro ceMelictBa: ¢uanka tpexiserHas — Viola tricolor L. u duanka
noneBast — V. arvensis Murr., oHM Takke HCIOJIb3YIOTCS B KAUECTBE JICUCOHBIX CPEJICTB
BO MHOTHX CTpaHaX MHpa. DTH BHUJIbI OTHOCSTCS K HanboJiee U3yuYEeHHbIM, B UX COCTaBE
conepkarcs (pIaBOHOUABI, KyMapHHbI, (EHOIKAapOOHOBBIE U OKCUKOPHYHBIE KUCIIOTHI,
nonucaxapuasl U apyrue bAB. OcTtanbHble MHOTOYHCIIEHHBIE MPEACTABUTEINA 3TOTO
pona ¢iopbl Haimield CTpaHbl B OOJBIIMHCTBE CBOEM M0 M3YYEHBI, a UMEIOIIUECS
CBEJICHUS MO0 UX XUMUYECKOMY COCTaBY HEPEJIKO MPOTUBOPEUMBHI.

Bo ¢aope Cubupu pox Viola L. mpencraBieH 4eThIpbMs ACCATKAMH BUIOB U
MOYTU BCE OHM HE MCCIEIOBAHBI, B TO K€ BpPEMSI MHOTHME W3 HUX IMPUMEHSIOTCS B
HAapOJHOM  MEOUUMHE B  KAueCTBE  OTXApPKUBAIOUIMX,  PaHO3aKUBIIAIOIIMX,
MPOTUBOBOCHATIUTENBHBIX, MPOTHBOAJIEPTUYECKUX, MOYETOHHBIX, CEIaTUBHBIX U
Ipyrux cpenactB. M3ydeHue BHKapHBIX BUAOB poja (uaika, pacupoOCTPAaHEHHBIX B
Cubupy, OTKpbIBa€T HOBBIE BO3MOXKHOCTH [0 PACHIMPEHHUI0 acCCOPTUMEHTa
JIEKapCTBEHHBIX CPEJICTB PACTUTEIBHOIO IPOUCXOXKICHUS.

Crenennb pa3padoTaHHOCTH TeMbl Hccjaeq0Banus. MHorue BUIbl poda ¢uanka
noctatoyHo Ooratbl 1o coctaBy BAB: dnaBoHonmoB, (heHOIKapOOHOBBIX KHCIOT,
MOJIUCAXapUA0B M JPYTHX NPUPOTHBIX COCAMHEHWHA. B XWMHUYECKOM OTHOIIEHUHU
HauOosiee m3ydyeHsl: (puanka tpexuserHas — Viola tricolor L. u ¢uanka nonesas — V.
arvensis Murr. Boibllioe KOJMYECTBO HMCCICNOBAaHHI MPOBEICHO IO YCTAHOBIICHHUIO
cocTtaBa (pIaBOHOUJOB, (PEHOJIbHBIX KHUCIOT, nojucaxapunoB (E.W. 3abasznas, 1985;
H.Zhu, S. Qin, N. Zhang, 2015).

B tpase V. tricolor u V. arvensis oOHapy»eHbl PyTHH, KBEPLUETHH U APYTHE
dbenonpubie coenuuenus (P.A. Byoenumkos, 2004; E. Kolosne Pethes, 1965; M.
Vinzene-Vermes, G. Marczal, 1974; V. Vukics, 2008). MHoro padboT omy0IMKOBaHO 110

uccienoBanuio apyrux BumoB: Viola hederacea — (B. Chen, M. L. Colgrave, 2005);



;
Viola yedoensis — (C. Wang, M. L. Colgrave, K. R. Gustafson, 2008); Viola odorata —
(HS. Siddigi, MH. Mehmood, 2012). U3 nag3emuoii vactu V. tricolor E. Svangard c
COaBT. BbIACICHBI HUKIOTUABI (Cyclotides), mnpencrapnsiomme coOOW KOPOTKHE
(HM3KOMOJICKYJIsIpHbIe) nukimdeckue mnentuabl (E. Svangard, U. Goranson, Z.
Hocaoglu, 2004). [TpoBeaeHbI HccaeI0BaHUS 110 MTOJYUYSHUIO M CTaHAAPTU3ALNUN CyXOTO0
sKcTpakTa puanku TpexiuserHoit (M.M. CmupHoBa, 2004).

3HaYUTENIbHOE  KOJMYECTBO  HCCIEAOBAHWN  TOCBSILIEHO  OMPEICIICHUIO
(bapMaKOJIOTHYECKUX CBOMCTB HM3BJICUCHUH, MOIYYCHHBIX W3 CHIPbs MpEICTaBUTENICH
porma Viola L. YcraHoBiIeHO, 94TO OHU 00JaJaf0T aHTHOKCHIAHTHBIM JeicTBUeM (P.
Pietta, 2000; V. Vukics, 2008); oTxXapKuUBalOUMM, AHTUMHKPOOHBIM,
MIPOTUBOBOCIIATTUTEILHBIM, JUYPETUICCKUM U Japyrumu cBoiictBamu (O.A. bruHOBa,
W.I1. Pynakosa, I'.1. Onemko, 2005; P.A. Byoenunkos, 2011; W. Byka, I. Matlawska,
2005; M Y. Lee, JE. Yuk, 2010).

Takum 00pa3zom, UCCIIEIOBaHHE XUMHUYECKOTO COCTaBa, CTaHIAPTHU3AIUS CHIPhS,
ycTaHoBIIeHHE (papMakoJioruueckux cBoicTB BumoB pona Viola L. ¢uopsr BocTounoit
Cubupu B 1ENAX CO3JAaHUS HOBBIX JIGKAPCTBEHHBIX CPEICTB PACTUTEIHHOTO
MIPOUCXOXKICHHUS SABIISIOTCS aKTyaJIbHBIMH 3a1a4aMHu.

Hear u 3apaum ucciaeaoBanusi. llenpro HacTosmeld paboThl  ABISETCS
pa3paboTka HAYyYHO-METOJUYCCKOTO OOOCHOBAHHS HCIIOJIB30BAHUS TEPCIICKTUBHBIX
BunoB poxa Viola L. ¢umoper Bocrounoir CuOupu Kak HCTOYHHKOB HOBBIX
pPaCTUTEIIHHBIX CPEJICTB.

J7is TOCTMKEHHSI YKa3aHHOH IIeJT TIPECTOSIIO PEIIUTD CIETYIOIINE 3aJauH:

— TPOBECTH HWH(POPMAIMOHHO-aHAIMTHYCCKUE KCCICIOBAHUS COBPEMEHHOIO
COCTOSIHUSI BUKapHBIX BHIOB ponaa Viola ¢uopsr Bocrounoit Cubupu u ompeneanThb
MEPCIIEKTUBHBIC O0BEKTHI,

— BBUICTUTh WHAWBUAYAIbHbIC (EHOJBHBIC COCAMHCHHS M YCTAaHOBUTH WX
CTPYKTYpY,

— BBIJICJUTH MOJIMCAXapHIHbIC KOMILICKCHI M MCCICAOBATh UX MOHOCAXapHIHbIH
COCTaB;

— ONPECIUTh PECYPCHBIN MOTEHIIMAN MMEPCIIEKTUBHBIX BUIOB pona Viola;
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— MPOBECTHU MAKPO- U MHUKPOCKOIMMYECKUE HCCIAEAOBAHUS W3Y4YaeMbIX BHUJOB,
YCTaHOBUTh JMATHOCTUYECKU 3HAUYMMBIE IPU3HAKH;

— pa3paboTaTb METOJMKM KAaueCTBEHHOIO U KOJUWYECTBEHHOTO OIpEICICHHUS
OCHOBHBIX I'PYIIN OMOJIOrMYECKU aKTUBHBIX COCIMHEHUI UCCIIEAYEMBIX BUJIOB;

— pa3palboTaTh TEXHOJIOTHIO TIOJYYEHHs] SKCTpaKTa TyCTOro, KOMILIEKCOB
BOJIOPACTBOPHMMBIX ITOJINCAXapUI0B U MEKTHHOBBIX BemiecTB u3 Tpasbl Viola uniflora c
UCIIOJIb30BaHUEM pecypcocOeperaronieii TeXHOJIOTUH;

— Ha OCHOBE ChIphsl (pUANKHK pa3paboTaTh pacTUTENbHBIN cOop «bponxomucany,
YCTaHOBUTH TIOKa3aTeNld IMOJJUHHOCTH, pa3paboTaTb METOJUKUA  OIpeIeTICHHUS
coziepkaHusi OCHOBHBIX BAB 1 ycTaHOBUTBE MX HOPMBI;

— MOATOTOBUTH U TPEAJIOKUTh HOPMATUBHYIO JoKyMeHTanuio (mpoekt ®C) Ha
Viola uniflora tpaBy, skctpakt rycroii Viola uniflora wu nexapcrBeHHblii cOOp
«bponxonucany.

Hayunass HoBu3Ha palorbl. Pe3ynbTaTbl NpPOBEACHHBIX HCCIEIOBaHUIMA
MO3BOJIWIM TEOPETUYECKH apryMEHTHUPOBaTh M SKCHEPUMEHTAIBHO MOATBEPAUTH
BO3MOXKHOCTh TPUMEHEHUs OJM3KOPOJICTBEHHBIX BUAOB poxa Viola L. B kadectse
JOTIOJTHUTENBHBIX PECYPCHBIX UICTOYHUKOB JIEKAPCTBEHHOT'O PACTUTENBHOTO CHIPbSI.

Meronamu dusuko-xumudeckoro ananuza: bX, TCX, BOXX, I'KX, xpomaTto-
Macc- criekrpomerpun, Y O-, K-, SIMP - ciektpockonuu BriepBbI€ YCTaHOBJIEH COCTAaB
OCHOBHBIX T'PYII OMOJIOTHYECKH AKTUBHBIX MPUPOJIHBIX COCIUHEHHH B HCCIEIYEMbIX
pPaCTUTENBHBIX O0BEKTAX U B COOpPE HA UX OCHOBE.

B Bocebmm Bumax poma Viola, pacmpoctpaneHneix B Bocrounoit Cubupw,
BBIJICJICHBl U UACHTUPUIIMPOBaHbl 28 (eHonbHbIX coeauHenuil (18 ¢maBonomos, 7
OKCHUKOPHUYHBIX KHUCJIOT, 3 KyMapuHa), U3 HUX 24 coeAuMHEHUs JJis JAaHHOTO BUIOBOTO
COCTaBa OIKCAHBI BIIEPBHIE.

®naBoHOMIBI B YKa3aHHBIX BHJAX MPEACTABICHbl TIpynnamMu (¢JaBoHa:
alMreHUHOM, JIIOTEOJMHOM M HX TJIMKO3WJAAMHU BUTEKCHHOM, OpPHUEHTUHOM U
IMHAPO3UAOM; TPOU3BOJHbBIE (PIIABOHONIA — KBEPLETUHOM, KemndeposiioM U HX
IJIMKO3UJAMU  PYTMHOM, KBEPLUUMEPUTPUHOM; (JIaBaHOHBI — HAPUHTEHUHOM,

reCricpuinHOM; q)HaBaHOHOJ'H:;I — JUTUAPOKBCPLUCTUHOM, (beHOJ'IKap6OHOBBIe KHUCJIOTBI —



TaJlJIOBOM, OKCHUKOPUYHBIE KHUCIOTBI — KOPUYHOM, KO(EHHON, XJIOPOreHOBOM,
HEOXJIOPOT€HOBOM, bepynoBoii, UKOPHUEBOM. JIoMUHUPYIOIIUMU cpenu
(beHOTKapOOHOBBIX KUCIIOT SBISETCS TajIOBasi KUCIOTa, N3 OKCUKOPUYHBIX — KOeHas
kucinoTa. JlokazaHO BO BCEX YKa3aHHBIX NpeAcTaBUTEISIX Tmoapoxa: Nomimium,
Dischidium, Chamaemelanium nanuuue ramioBoii u kodeiHON KUCIOT. [ BHIOB
cexiuu Rosulantes (V. arenaria, V. sacchalinensis) xapakrepusl daaBoHougHbIi C-
TJIMKO3H]T BUTeKCHH, O- Tinko3us ad3enud u pyTuH. [IpencraBurenu cexnuu Violidum
(V. brachyceras, V. patrinii) cogepxxar B cBoeM coctaBe ()JIaBOHOHW alUIeHHH, V.
selkirkii — C- rmuko3un anurenuHa utekcuH. s V. langsdorffii, otHocsmerkicsa k
cekiu  Arction, xapakrepHo conepxkanue C- rmkosuga opuwentuna; V. uniflora
(moxpon Chamaemelanium) nakamuBaeT B CBOEM COCTaBe KBepleTMH U ero O-
rmuko3un  pyruH; B ceipbe V. biflora  (mompox Dischidium) comepxxurcs
KBEPIIUMEPUTPUH. XEMOTAKCOHOMUYECKUM MAapKEpOM HCCIIEyeMbIX BHJIIOB poja
duanka cpenu (QEHOIBHBIX KHCIOT SBISETCS TaymwioBas (3, 4, 5 TpHOKCHOEH30MHA)
KHCJIOTa, U3 TPYIIBI (HJIaBOHOJIOB — PyTHH (KBepueTHH-3-O-pyTrHO3UI). BhigeneHsl u
WCCJICJIOBAHBl  TOJMCAXapHIHbIE KOMIUICKCHI: BOJOPACTBOPHUMBIC  TIOJIHCAXaPHIbI
(BPIIC), mextunoBbie BemiectBa (IIB), remunemmonossr A (I'l A) u b ('l b).
YcTaHOBIIEH KaUueCTBEHHBIA COCTAaB U COJIEPIKaHNE MOHOCAXapHIOB B MOJIMCAXAPUIHBIX
KOMIUIEKCaX M3ydaeMbIX BUJIOB. Pa3zpaboTaHa W mpeioskeHa METOAHMKA ONpPEISIICHUS
COZICpKAHUSI CaxapoB B CBHIPhE C WCIOJIB30BAHUEM CIEKTPO(POTOMETPUU BMECTO
IPaBUMETPHUUECKOTO METO/IA.

BriepBele ¢  UCMONB30BaHUEM METOJA Ta30)KUAKOCTHOH  XpoMaro-macc-
CHEKTPOMETPUU HCCIIEOBAH COCTaB JUMMOMUIBLHON (pakuuu BUIOB poja (uaika, B
pe3ynabTaTe WACHTU(GUIUPOBaHO 24 coenuHeHWs. V3 HEHACHIIICHHBIX KHUCIIOT
npeo0IalaloT JTMHOJIECBAs U JIMHOJICHOBAs] KHUCJIOTHI, HACBIICHHBIC KUCIOTHI OOJIBIICH
YaCThIO MPEJCTABICHbI N-TEKCAIEKAHOBOM KHUCIOTOW (MPOM3BOAHOE MATbMUTHUHOBOM
KHCIIOTHI). B  yKa3aHHBIX BHJaX YCTAHOBJICH COCTaB OPraHUYEeCKHX KHUCJIOT,
AMHHOKHUCJIOT, MAaKpPO- ¥ MUKPOAJIEMEHTOB. BBIMOIIHEHBI MaKpO- U MUKPOCKOITHYECKUEC
VICCJICJIOBAHMSI BUJIOB W YCTAHOBJICHBI JHATHOCTUYCCKH 3HAYUMbBIC MPU3HAKH, TAFOIIHC

BO3MOKHOCTD ITPOBOJUTE JUAIrHOCTUKY CBLIPbs 6JII/I3KOp0)ICTBCHHBIX BHUOOB.



10

Paspabotana cxema nepepabotku cbipbs V. uniflora mpu nonxy4yenun skcrpakra
TYCTOTO C TOCJIEIYIOIIMM BBIJCIICHHEM BOJOPACTBOPUMBIX IOJHCAXapUIOB H
NMEeKTUHOBBIX  BemiecTB. [lomydyen c6op “bponxonucan” B cocraBe (puanku
OJTHOLIBETKOBOM  TpaBa, uYalpema TpaBa H COJIOAKM KOPHH, B  KOTOPOM
uneHTuGuIMpoBaHbl 15 BemiecTB (heHONMBHOM CTPYKTYphl. B cocraBe adupHoro macna
coopa obHapyxkeHo 49 coequHeHH U B aunoduibHON dpakiuu — 33 KoMroHeHTa. B
NpEIJIOKEHHOM CcOOpe YCTaHOBJEH COCTaB AaMHUHOKHCIOT, a TakXkKe MakKpo- W
MUKPOAJIEMEHTOB.

B menom, pe3ynpTaThl HCCIENIOBAaHUI BIEpPBBIE JOMOJHSIOT JaHHBIE IO
XUMHYECKOMY COCTaBY pacTE€HU# poja (pualika ¢ IUarHOCTUYECKHUMH OTIUYHIMH HUX,
apryMEHTUPYIOT B3aMMO3aMEHSEMOCTh U PACIIUPSIOT CHIPhEBYIO 0a3y MJisi CO3IaHMs
HOBBIX JIEKAPCTBEHHBIX CPECTB.

IIpakTuyeckass 3HA4YUMOCTHL PadoThl. B  KauecTBe JIOMOJHUTEIBHBIX
UCTOYHHKOB JICKAPCTBEHHOI'O PAaCTHTEIBHOTO ChIphs mpemiokensl Viola uniflora L., V.
sacchalinensis Boiss. wu V. langsdorffii Fisch. ex Ging. IIpoBeneHHbIC
(bapMaKkOrHOCTUYECKHE MCCIEIOBAaHUS YKa3aHHBIX BHUJOB, PACHpPOCTPAHCHHBIX B
Bocrounoit Cubupu, nokazaiu nepcreKTUBHOCTh UX NTPUMEHEHHUS! B KAUYECTBE CPEICTB
JUTst TPO(UIAKTUKY U JIeYEHUS 3a00JIeBaHUI OPTaHOB JIbIXaHMUS.

PazpabGoTtansl U TpemasioKeHbl METOAMKU OMPENSICHUS COIEPKAHUS CYyMMBbI
bnaBoHOU 0B, (HEHOJKAPOOHOBBIX KUCIIOT U MOJIMCAXapUJIOB.

[To pesynbpraTam uccieaoBaHHWil pa3paboTaHa HOpMATHMBHAS JOKYMEHTAIMS W
TIOJTYYCHBI CBUJICTENIBCTBA O TOCYAApCTBeHHOM perucrpanuu Ha V. uniflora tpasy TY
Ne RU.77.99.11.003.E.008302.04.11. ot 01.04.2011 T. W Ha pacTUTEILHBIH COOpP
«bpouxomucan» Ne RU.77.99.11.003.E.043294.10.11. ot 17.10.2011 r. mns OOO
dbapmarieBTrueckoit pupmel «Illandein.

[To wtoram paboTel omybOnukoBaHa MoHoOTpadust «DPurtoTepanust 3abo0JIeBaHUN
opranoB abeixanus» (Mpxyrck, 2008, 144 c).

Martepuansl JAUCCEPTAIMOHHBIX HCCIECNIOBAHUI HCMIONB3YIOTCS B yu4eOHOM
nporecce kadeap dhapmanuu Tromernckoro MY MHITP u UT'MAIIO B kypce nekiuit

((HeKapCTBCHHBIC PaCTCHUA KaK HMCTOYHHK OMOJIOTMYECKH aKTHUBHBIX BEIICCTB U HX
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aHalM3»  HA  [MKJIAaX  TOBBIIIEHUS  KBAIM(PHUKAIMM 1O  CHEHHAIbHOCTU
«®DapmarieBTHUECKasg XUMHUA, (PapMakorHO3Us», «DapMareBTUUYecKash TEXHOJIOTH.
Pesynbratel uccnenoBanuii BHeApeHsl B paboty AO «KnuHuueckuit Kypopt « AHrapay,
I'BY3 «lIC u KKJI A3 «llentp cepruduxanmuu u KOHTPOJS KauyecTBa JEKapCTB
JlenaprameHTa 3apaBooxpaHeHuss I. MOCKBB», a Takke B mpousBoiactse OOO
dapmanestuueckoit pupmel «llandeit» u OO0 «Tpassl bamkupum.

OcHOBHBI€ 110JI0KEHHUSI, BBIHOCUMBbIE HA 3alIUTY:

— TEOPETUYECKOE U OKCIEPUMEHTAIBHOE OOOCHOBaHHE NEPCIEKTUBHOCTU
UCIIONIb30BaHUSl BUKApHBIX BHUJIOB poja (uaika, paclpocTpaHeHHbIX B BocTouHOM
Cubupu, nns MoixydeHUus: Ha UX OCHOBE A(PPEKTUBHBIX PACTUTENBHBIX IPENapaToB,
HEOOXOUMBIX JIJIs1 JIeYEHUsI 3a00JI€BaHUI OPraHOB JIbIXaHUS;

— pe3yibTaThl U3YYEHUS XHMHUYECKOTO COCTaBa INEpPCIEKTUBHBIX BHJIOB poja
Viola L,

— Pe3yJIbTaTbl MAaKpOCKOIMYECKOIO M MHUKPOCKOIMYECKOTO MCCIEIOBAHMUS
yka3aHHbBIX BUI0B poza Viola L. ¢pmoper Cubupwu;

— PEKOMEHJAlMM [0 MCIOJNb30BAaHUIO pecypcocOeperaroneil TeXHOJIOTUN TpU
nepepaboTke ChIpbsd (UATKA C MOCIEAYIOIUM MOJYYEHHUEM SKCTpaKTa TIyCTOro,
BOJOPACTBOPHUMBIX IOJMCAXAPUIOB U IEKTUHOBBIX BEILECTB;

— pe3ynbTaThl HCCIENOBaHUM MO pa3paboTke cocTtaBa cOopa «bponxommcany,
KPUTEPUEB MOMJIMHHOCTA W YCTAHOBJICHHIO HOPM COJEP>KaHHS OCHOBHBIX TPy
OMOJIOrMYECKH aKTHBHBIX BEILLECTB;

— pe3ynbTaThl MCCIEIOBAaHUN MO pa3pabOTKEe HOPMATHUBHON JOKYMEHTAI[MU Ha
NIepCIIeKTUBHBIE BUIBI poaa Viola.

JInyHblii BKJIAA aBTOpa. ABTOpY MPUHAMNICKUAT BeAyllas pojib B
(dbopMHpOBaHUU HANpPaBIICHUS UCCIEIOBaHUSA, MOCTAHOBKE IIEIM U KOHKPETHBIX 3ajady,
U3bICKAaHUU OOBEKTOB Ui M3yYeHUs U AaKTUBHOE YYacTHE€ Ha BCEX JTamax
HKCIIEPUMEHTAIbHBIX HCCIEAOBAHUNA, B WHTEPIpETAlMM U OOOOIIEHUH MOJYYEHHBIX
pe3ynbTaToB. OCHOBHAs 4acTh JUCCEPTAI[MOHHBIX HCCIEAOBaHWI OblIa BBINOJHEHA

JIAYHO aBTOPOM.
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CooTBercTBHE AUCCEPTAIIMM NMACHOPTY HAY4YHOU cnenuajbHOcTH. HayuHble
MOJIOKEHUST JTUCCEepPTallMM COOTBETCTBYIOT TMacmopry crenuanbHocTu 14.04.02 —
«papmarieBTHUECKasE ~ XUMHUSA,  (QapMakoTHO3Ws».  Pe3ynbTrarbl  MPOBEACHHBIX
MCCIIEIOBAaHUM COOTBETCTBYIOT IyHKTaM 2, 3, 6 macnopTta CleuagibHOCTH.

CBa3b 32724 HCCICJOBAHMH ¢ MPOOJEMHBIM ILUIAHOM. JluccepTalmoHHas
paboTa BBINOJIHEHA B COOTBETCTBUU C IUIAHOM HAYyYHO-HCCIEAOBATEIbCKUX padoT
kadenpsl ¢papmammu ['BOY IO HMpkyTckoit rocygapCTBEHHON METUITMHCKOM
aKaJeMuu ToCieauIuIoOMHOro oOpaszoBanus — ¢wmana ®I'BOY IO «Poccuiickas
MEAMIIMHCKAs aKaJeMHsi HETIPEPBIBHOTO TpodeccuoHanbHoro oopasoanus» M3 P mo
Teme rocynapctBeHHor per. Ne 01201168763  «IIpobGsembl  KadyeCTBEHHOM
dbapmaneBTUYECKON TTOMOIINY.

AnpobGanus padoTel. OCHOBHBIE PE3yJIbTATHI HUCCIEAOBAHUI ObLUIN J0JO0KEHBI U
00CYXXJIEHbI Ha PErHOHAJIbHBIX, BCEPOCCUMCKUX, MEKTyHAPOAHBIX HAYUYHBIX U HAYYHO-
npaktuyeckux koHdpepeHmusax: — XI u Xl HayuyHo-mpakTHUeckux KOH(]epeHIHsIX
«AxTyanpHble TpoOJieMbl KiauHUYecko wmeaunuuby (Mpxyrck, 2001, 2008); —
MEXPETUOHAIBHBIX ~ HAYYHO-TIPAKTUYECKUX  KOH(PEPEeHIUSIX  MOJOJBIX  YUYCHBIX
«AKTyallbHbIE TIPOOJIEMbl KIIMHUYECKON U SKCTIEpUMEHTAIbHONM MeAuIMHbD (MpKyTCK,
2003, 2006); — XlIl — XX PoccuiickoM HalmHOHAIBHOM KOHrpecce «YemoBek u
nekapctBo» (MockBa, 2005 — 2013); — MeKpErnOHAIBHBIX HAyYHBIX KOH(EPEHIIHAX
«Pa3paboTka, ucciaeioBaHHE W MApPKETUHI HOBOM (hapMalEeBTUYECKON MPOLYKIIUN
(ITsaturopck, 2006-2012); — Il Bcepoccuiickoii HayuHo# koHpepeHimu «HoBbie
JOCTHXKEHHSI B XUMUYECKON TEXHOJIOTUHU pacTUTeNbHOTO chipbsi» (bapnayn, 2007); — VI
BcepoccuiickoMm HaydyHOM ceMuHape «Xumus u meauiuHa» (Yda, 2007); — 1l u VI
International scientific conference «Traditional Medicine: A current situation and
perspectives of Development» (Ulan-Ude, 2008, 2013); — VI Bcepoccuiickoit HayuHOM
KoH(pepeHuu (C MEXKIYHApPOJHBIM ydacTHeM) «PeHTTeHOCTIeKTpaNbHBIA aHATH3»
(Kpacnomap, 2008); — Proceeding of the 2nd International Conferenceon «X-Ray
Analysis» (Ulaanbaatar, Mongolia, 2009); — the 4th International Symposium
«Traditional Medicine and Innovative Drugs» (Erdos, P.R. China, 2009); — nayuHo-

npakTuieckor koHdepeHun «Pa3BuTHe TpaaullMOHHONW MeauuMHbl B Poccuu: ombiT,
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Hay4dHble uccaenoBanusy (Ynaun-Yma, 2010); — VI Beepoccuiickoit konhepenimu (¢
MEXIYHApOA. ydacThueMm) «Xumus u wMemunuHay (Yda, 2010); — MockoBckoin
MEXIYHApOJHOM ToMeornaTtudeckon KoHpepeHuuu «Pa3BuTHe TOMEONaTHYECKOTO
MeToJla B coBpeMeHHOW Meaunmae» (Mocksa, 2011, 2012, 2013); — the 2nd
international Conference «Soil and biota Diversity of Northern and Central Asia»
(Ulan-Ude, Russia, 2011); — VIII mezinarodni védesko — praktika conference «Dnyvédy
— 2012». Biologickeveédy: (Praha, 2012); — 2-oifi MexayHapoaHOW HayIHO-
npaktuyeckol kKoHpepenuun «KmactepHbie moaxonbl (hapManeBTUUECKOrO COH03a»
(benropon, 2012); — MexayHapodHOH HAyYHO-TIPAKTUYECKOW  KOH(pEpEeHIINU
«CoBpemeHHoe o0iiecTBo, oOpazoBanue u Hayka» (Tambos, 2012, 2013); —
Bcepoccuiickom coBeniannu «CoBpeMeHHbIe MpoOsieMsl reoxumuny (Mpkyrck, 2012);
— l-oif MexnayHaponHoi HayyHOM KoH(epeHUHH «JIekapCcTBEHHbIE pPAaCTEHUS:
byHnaMeHTalbHBIE W TpuUKIagAHble mpobnembe» (HoBocubupck, 2013); — l-oit
Bcepoccuiickoit HayuyHol MHTepHET KOH(PEpEHIMH C MEXKIyHApOd. Y4acTHEM
«XuMuueckass HayKa: COBPEMEHHBIE JOCTHKEHUS M HUCTOpPUYECKas MEpPCIEeKTHUBA
(Kazann, 2013); — I\V-oit Beepoccuiickoit KOHPEPEHIIMN ¢ MEKIYHAPOIHBIM Y4aCTHEM
«Pa3BuTHe TpaguiuonHoi mMeauiuHbel B Poccum» (Ynan-Yma, 2014); — Topical issues
of acupuncture and traditional medicinein the field of prevention, treatment end medical
rehabilitation of patients with deferent diseases: abstracts book of the First International
Baikal Symposium “Traditional medicine and rehabilitation” (Irkutsk, 2015); — IV-oi
HAyYHO-TIPAKTUYECKON KOH(EpeHIMH C MEeXAYHApOJHbIM ydacTHeM «Mooabie
yuenbie u (apmanusa XXI| Beka» — (M., 2016); — Topical ussues of acupuncture,
homeopathy and phytotherapy in the field of prevention, treatment and medical
rehabilitation. Second International Baikal Symposium “Traditional medicine and
rehabilitation” (Ulan-Ude, 2016).

Iyoankamuu. OCHOBHOE cojaepxkaHue padOThl OTpaKeHO B 79 Hay4YHBIX
paborax, B ToM uucie B 21 crarbe — MEPUOAMYECKUX H3AAHMIX, PEKOMEHIOBAHHBIX
BAK MunucrepctBa Hayku u oOpazoBanust P®, 1 monorpaduu, 2 narentax PO nHa

MU300pETECHHUS.
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O0bem m cTpykTypa aumccepramum. JluccepranyionHas paboTa H3JI0KEHa Ha
401 ctpaHuIle MAIIMHOMUCHOTO TEKCTAa U COCTOUT HM3: BBEIEHUS, 0030pa JUTEPaTypHI,
COOCTBEHHBIX MCCIICJJOBAHUN, BBIBOJIOB, CIMCKA MCIOJIb30BAaHHOW JIMTEPATYpHI,
BKJIIOYaroniero 372 WCTOYHMKA, U3 KOTOpbIX 141 — Ha HHOCTpAaHHBIX fA3BIKAX U
npuioxkeHuil. PaboTa muroctpupoBana 98 tadnuiiamu 1 77 pUCyHKaMH.

Bo BBenieHuN 000CHOBaHA aKTyaJIbHOCTh TEMBI, CPOPMYIUPOBAHBI LIEIb U 3aa4u
VCCJIEIOBAHMUSI, IPEACTABICHBI HAYYHAs] HOBU3HA U MPAKTUYECKask 3HAUMMOCTh PAOOTHI.

B nmepBoii rimaBe mpuBeACHBI CBeACHUS O pacTeHusx pona Viola mo
XapaKTEpUCTUKE, PACIPOCTPAHEHUIO, CTENEHH HM3YYEHHOCTM XUMHUYECKOTO COCTaBa,
(apMaKkoJIOTMYECKUX CBOMCTB, MPUMEHEHHUIO B HAYYHOM M HapoJHOM MeauuuHe. Bo
BTOPOIl IJ1aB€ M3JIOKEHBl METOJbl HCCIEJOBAaHMS  PACTUTEIBHBIX OOBEKTOB,
UCIIOJIb30BaHHbIE B paboTe. TpeThbss IWaBa TMOCBSIIEHA MCCIEI0BAaHUIO COCTaBa
OCHOBHBIX TpYII OHOJIOTMYECKH aKTHUBHBIX BEIIECTB: (PEHOJBHBIX COEAMHEHUMN
(¢raBoHOUIOB, (PEHOJBHBIX KHCIOT, KYMapHHOB), IOJUCAXapUIHBIX KOMIUIEKCOB,
AMUHOKHCJIOT, Makpo- M MHKPOJJEMEHTHOIO cocTraBa. B 4yeTBeproM rnaBe
IPEJCTaBICHbl  PE3yJbTaThl  PECypcoBEeIUYECKUX paboT, Mopdosoruueckas u
MUKpPOAMArHOCTUYECKAsd XapaKTepUCTUKAa HauOojiee MEepCleKTUBHBIX BUAOB. B msTo#
rJlaBe TMpPHUBEACHBI pPE3yJbTaTbl HCCIEIOBAaHUM 1O pa3pabOTKe HOPMATHUBHOU
nokymenTanuu. lllectas rnaBa mMmoCBsIEHA MOJYYEHUIO JKCTpakTa ryctoro Viola
uniflora, coopa «bpoHxomrcan» U UX CTaHIAPTU3AIUHI. B MPUIIOKEHUH TIPEICTABICHBI
JIOKYMEHTBI, TOJATBEPKIAIOLINE BHEIPEHUE PE3yIbTaTOB JHUCCEPTALUOHHONW PpabOThI
(aKThl BHEIpPEHUS, MATEHTHI, MPOEKTHl (hapMaKONEWHBIX CTaTeH, CBHJETEIbCTBA O
rocynapctBeHHo peructparuu), HWK-, AMP—-, Macc— cHoexkTpel HEKOTOPBIX
COEIMHEHH, TOBAPOBEIUECKUE MMOKA3ATEIH ChIPhs (PHAJIKK OJITHOLIBETKOBOW, IKCTpAKTa
ryCTOrO (UalKu OJHOLBETKOBOHM, pe3yJbTaThl (HAPMaKOJOTHUYECKHX HCCIIECIOBAaHUMN

CyOCTaHIIMA, TTOJIYYCHHBIX HA OCHOBE CHIPbS (PUAITKH.
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I'JTABA 1. COBPEMEHHBIE UCCJIEJOBAHUSA U HEPCIIEKTUBBI
WCIIOJb30BAHUS PACTEHUM POJA VIOLA L.

1.1. Anaau3 ny0IMKALMOHHOM AaKTUBHOCTH 110 TeMe HCC/IeJ0BAHMI pacTeHUl poaa

Viola L.

Cratuctrueckuil aHanu3 onyonrkoBaHHbIX ctaTeil B base mannwix (BJI) Scopus
(13.12.2017 r.) nokazan Heoc1abeBarOIIUM NHTEPEC UCCIIeIOBATENIeH K PACTEHUSIM PoJia
Viola, yTo moka3aHo Ha AMarpaMMme JUHAMUKH yOnukaiuii B mepuon (40 net) ¢ 1977-
2017 rr. o kimro4yeBomy cioBy «Violay (pucyHok 1).

KO ITHY€CTBO nyﬁ.ml\'annn
700 T

Pucynok 1 - [luarpamma

600 " i o
ITUHAMUAKHA myOIuKai B

500 & : nepuon ¢ 1977 mo 2017 rr. no
a00 L = AL xmoweBomy  cimoBy  “Viola”.

300 Pacnpenenenne myOnaukamuii mo
——ppa  paznmenam: psax 1 — Medicine;
pain 2 —  Pharmacology,
‘ | ‘ Toxicology and Pharmaceutics;
1977- 1987- 1997- 2007- pan 3 — Chemistry; psan 4 —

1987 1997 2007 2017 Agricultural and  Biological
Sciences

OOrmiee KoauM4ecTBO myOnukanuid (kimodeBoe cioBo Viola) mo wu3ydeHwuro

200 +—

100

pactenuii poaa Viola pocio B kaxmoe aecaruierue: ot 153 — B mepuoa 1977-1987 rr.,
592 — (1987-1997 rr.), 1632 — (1997-2007 rr.) u a0 2172 nyonaukaiuu B nepuox (2007-
2017 rr.). Anamu3 BJI (0a3a maHHBIX) SCOPUS CBHAETEIBCTBYET, YTO KOJUYECTBO
OIMyOJIMKOBAaHHBIX PAa0OT IO JaHHOW TEeMe, OTHOCSAIIMXCS K MEIUIMHCKUM HayKam
(paszmensr Medicine, Pharmacology, Toxicology and Pharmaceutics) 3a nociennue aBa
necstuetus (1997-2017 rr.) Beipocio B 3,6 pasa; xumuueckum - (Chemistry) - B 3,41
pasa OuosornueckuM Haykam (Agricultural and Biological Sciences) — B 6,6 pa3a mno

CpaBHEHHIO ¢ npeApiayumM gecarmietueM (1987-1997 rr.).
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Ananu3 nmyOnukanuii B mepuog C 1997 mo 2017 rr. ¢ mobaBiaeHUEM KITFOYEBBIX
CJIOB TIOKAa3aJl, YTO HAWOOJIbIEee KOJWYECTBO ITyOJMKAIUA OTHOCATCA K HM3YUYCHHIO
OKCTPAKTOB W3  pacTeHud  poma  Viola, ®MX  aKTHBHOCTH, OCOOCHHO
MPOTUBOBOCHIAIUTEIILHON U aHTUOKCUAAHTHOM (Tabiuna 1). 3HaunuTeapHOe KOJIUYECTBO
nyOJMKAIMK TOCBSIICHO U3YYEHHUIO COCTaBa (PIIaBOHOUIOB, KOJIMYECTBEHHOMY aHAIU3y
BAB pactenuii aToro poja.

Tabmuna 1 — JlanHbIe 0 MyOIMKAMX 110 H3YYCHHIO pacTeHui pona Viola

B 0aze JaHHBIX SCOPUS B mepuoa ¢ 1997 mo 2017 rr.

OO01ee KonuuectBo myOnukanuii mo paszjaenam
KitroueBsie cioBa konmuuecTBo| Medicine | Pharmacology, |Chemistry
Ty OJTMKAIIH Toxicology and
Pharmaceutics
\iola bioactivity 14 4 4 3
\/iola protective activity 15 5 5 3
Viola anti-inflammatory 29 16 13 3
activity
Viola antioxidant activity 19 12 18 17
Viola antitussive activity 3 3 2 -
\iola antitumor activity 9 6 6 3
Viola hepatoprotective 2 1 1 -
activity
\/iola chemical composition 59 14 - 17
\iola phenolic compounds 26 4 10 7
\iola flavonoids 86 24 37 27
Viola polysaccharides 14 5 3 5
\/iola coumarins 19 8 9 6
Viola anthocyanidins 7 1 1 4
\iola quantitative analysis 85 17 11 25
Viola HPLC 88 18 34 38
Viola TLC 19 2 5 5
\iola extract 364 106 120 72
Viola extract activity 178 62 82 33

AHanmu3 MaccuBa JaHHBIX SCOPUS MO KJIFOYEBBIM CJIOBaM CBUIETEIBCTBYET O
HAJIMYUM TPOTEKTHUBHBIX CBOMCTB, NPOTUBOBOCHAIUTEIBHON M AHTHOKCHUIAHTHOM
AKTUBHOCTH M3BJICYCHUH U3 pacTeHui poaa Viola, o JToMUHHpOBaHUN UCCIICTOBAHHIMA 1O
U3y4eHUIo (IaBOHOMAOB, W O HeocjaabeBaloleM WHTEpPEeCce HCCIeoBaTeNie K

pactenussm  poma  Viola L. Takum  o0Opa3oMm, CTaTUCTHYECKHH  aHAJIU3
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6H6Jm0rpa(1)1/1qecm/1x JaHHBIX 34 MOCJICAHUC ACCATHUIICTHUA ITOATBECPIKAACT AKTYAJIbHOCTD

TEMBI JIJIS1 BCECTOPOHHETO M3y4YeHHs pacTeHuid poaa Viola.

1.2. Boranu4eckasi XapakTepHCTHKA BHI0B poaa Viola L.

duankoseie  (Violaceae L.) — ceMelicTBO  JIBYJOJBHBIX  PAaCTECHUM,
MPECTABICHHBIX, KaK IMPAaBWJIO, OJHO- U ABYJICTHUMHU WJIM MHOTOJICTHUMHU TpaBaMU
TPONMUYECKUX U CYOTPOMUYECKUX 30H — OT KyCTAPHUKOB, JIMAH JIO KPYIHBIX JIEPEBHEB.
Pon ¢manka (cem. Violaceae L.) B Mupe HacumthiBaeT cBbimie 500 BHIOB, apeal
KOTOPBIX MPEACTABICH OT APKTHUKM Ha ceBepe U a0 OrHeHHoM 3emiu, ABCTpalvu,
HoBoli 3emannuu Ha rore. OTOT poOJ E€OUHCTBEHHBIN MPEICTaBUTENb CEMENCTBA
(UanKoBbIX, JOBOJIBHO MIMPOKO PpACIpPOCTPAaHEHHBbI Ha TeppuTopun PD. Bunosoit
cocraB ¢uanok B Poccunm Becbma pazHooOpazeH. OCHOBHasg »KU3HEHHas Qopma —
MHOTOJICTHUKH, PEXE OJHO- WM JIBYJICTHHE PACTEHHUS C OOJIMCTBEHHBIMH CTEOJISIMU
unu OeccrteOeNbHbIE C TPUKOPHEBOM PO3ETKOW JIUCTHEB, [JIsi OTIEIBHBIX BHJIOB
XxapakTepHbl crojionbl [114, 207]. PacTeHuss HMMEIOT NPEUMYIICCTBEHHO OYEpEIHOC
aucTopacmnonoxenue. [{BeTku vamie oAMHOYHBIE, PEIKO /Ba U 0oJsiee, HENPaBUIIbHBIE,
COCTOSIT W3 TATH HEPaBHBIX JIEMECTKOB. Yaiieuka S5-JUCTHAs, YAaIICIUCTUKU C
npuaaTkamu, ooparieHHbIMHU BHU3. 11101 — KOpoOouKa, packpbiBaroIIasicss 3 CTBOpKaMu
[208].

B Poccunm pazpemieHbl K IOPUMEHEHHIO B MEIUMLIMHCKOM ITPAKTUKE JIBa
npeacTaBuTeNs cemerictBa ¢uankoBbie (Violaceae) — ¢wmanka tpexupernas — Viola
tricolor L. u ¢uanka monesas — V. arvensis Murr. [33, 35, 89, 90, 91, 199]. Ouu
HanOoJIee N3YUCHBI U UCTIONB3YIOTCSA B KAYECTBE JICUEOHBIX CPEICTB BO MHOTHX CTPaHAX
MuUpa.

Hpyrue Buasl pona guanka He SBISIOTCS (apMaKONEHHBIMH, OJHAKO HAXOJSAT
HIMPOKOE TMPUMEHEHUWE B HAPOJHOM MEAMIMHE MHOTHX CTpaH MHpa, B T.4. U B
Poccuiickoit @enepanuu. Haile BHUMaHue TPUBJIEKIN HanbOoJee 4aCTO MPUMEHSIEMbIC
B HApOJHOW MEIUITMHE B KA4eCTBE JEUCOHBIX CHAAOOWN MPU Pa3IMUHBIX MATOJOTHUIX

cienyromue Buabl: ¢uanka ognonserkopas (Viola uniflora L.), dbuanka qyxinBerkoBas
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(V. biflora L.), puanka Jlaarcmopda (V. langsdorffii Fisch. ex Ging.), duanka ITarpana
(V. patrinii Ging.), ¢uanka mecuanas (V. arenaria L.), ¢uanka caxammuckas (V.
sacchalinensis Boiss.), ¢uanka Cenbkupka (V. selkirkii Pursh ex Goldie) u ¢uanka
kopoTtkormopieas (V. brachyceras Turc.) [7, 208].

Pon ¢uanka Bo daope Cubupu mpexacrasien 4 nmompoxamu: Chamaemelanium
Ging., Nomimium Ging., Dischidium Ging. u Melanium Kupffer [208].

[Toxpox Chamaemelanium Ging.

Cpennsist muHMsT OOKOBBIX JIETIECTKOB OOpa3yeT cO CpelHed JIMHHEH HUKHEro
JenecTka Tynou yroiy. bokoble genectku 6opoadarsie. CTONOUKN BBEPXY rOJIOBYATHIE,
0e3 KJIIOBHMKA, OMYILIEHHBIE C JIBYX CTOPOH, CIIEPEIY Ha MOJYIIAPOBUIHOM BBICTYIIE

PaCIIOJIOKCHO OTBCPCTUC PBLIbLIA.

duanka ognouserkoBas — Viola uniflora L. nmpexacraBiser coboii MHOTOJIETHEE
TPaBSIHUCTOE JEKOPATUBHOE pacTeHUE BBICOTOM 10 35 cM. KopHeBwile KOpOTKOE,
BEPTUKAIBHOE WJIA BOCXOIAIIEE, KOPSIBOE, TYCTO YCAKEHHOE JKEJITOBATHIMU TOJICTOBATHIMU
MPUAATOYHBIMUA KOPHSIMUA C HEMHOTOYHCIICHHBIMA TOHKMMHU KOopenikami. [IprukopHeBoi IucT
OJTMHOYHBIN, JIJTMHHOYEPEIIKOBBIM Pa3BUBACTCS PAHO WU OTMHUPAET K MOMEHTY IIBETCHUS,
TUIACTUHKA €r0 MIMPOKOTIOYKOBHUIIHASA, TT0 KPal0 KPYITHO TPEYroibHO-3y0uarasi, O4eHb cIa0do
omymenHasd. CreOnmm  peako, HWHOTZA OYEeHb TYCTO — OTCTOSIIE-BOJIOCUCTBIE. Tpu
KOPOTKOUYEPEIIKOBBIX JIMCTa COOpaHbl B BEpPXHEM YacTd CTeOns, CUIBHO COJNMOKEHBI.
[InacTHKY UX OT TIOYKOBHJIHOM JI0 POMOMYECKOM (hOpMBI, MO Kpar KpyIHO3yOdaThie, C
BBITSHYTOM BEPXYIIKON. [IpMIMCTHUKM MajeHbKHE, OBaJbHbIEC. [[BETKM OIMHOYHBIE,
peaKo B 4uuciie 2, KpymnHble (10 3 ¢M B JIUaMmeTpe), Ha KOPOTKOM HOXKKE, BBIXOISILIEH U3
na3yxu BTOpPOro JucTa. BeHUHKy xenTble, ¢ TEMHBIMU KUJIKAMU U OYEHb KOPOTKUM, OKOJIO 2
MM, HopLeM. YalenmcTK KOCOOBAIIbHBIE WITH TIPOAOJTOBAThIE, S — 7 MM uHOM. [1nox —
IIPOIOJITOBaTas TPEeXCTBopUaras KOpoOOdYKa, ¢ COXpaHSIOIIeHcs Jarneukor, 12 — 17 mm
JUIMHOW Y PACKPBIBAIOILIASICS] TPEMSI TOPU30HTAIILHO OTKJIOHSIOIIMMHKCS CTBOpKaMu. CemeHa
IPOIOJITOBATO-SIAIICBUTHBIC, JKEITOBAThIe, OKOJIO 3 MM jumHOW (pucyHok 2). I[Berer

(bHaHKa OAHOLBCTKOBAA B Ma€ — HIOHC, IINIOJOHOCHT B MIOHC — UIOJIC.
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duanka ogHOUBETKOBAs mpouspactaeT B HoBocubOupckoi obmactu, Anraiickom
kpae, B Cpenneri Cubupu (Bo Bcex pailOHax JECHOW M CTEMHON 30HBI KpacHOsSpCKOTO
kpasi). B Boctounoit Cubupu Hambojee OOMIBHO pPACIPOCTPAHEHA B 3aMaJHbIX U
I0KHBIX pailoHax Wpkyrckoil obmactu, B bypstuu, B 3abailkaabCKOM Kpae, B
pecnyonuke Caxa (SIkyrus), Ha Jlanenem Boctoke m B Cpenneii Aszum [124, 220].
Obmee pacrnpoctpanenue: Mouronusa. PacteHue aexkopaTiBHOE W MCHOJB3YETCS IS
ooparopHbIX Tocanok [203].

Jnst cpenbl obutanus (GUATKAd OJHOLIBETKOBOM XapaKTEpHbI JIMCTBEHHBIE,
CBETJIOXBOWHBIE W CMEIIAHHBIC TpPaBSHBIC, TPABIHO-MOXOBBIC JIECA, PEIKOJIECHS,

TyHJpa, OeperoBas JUHUS PEK, PYYbeB, JIyra U TOpMSIHUKH, JIyroBble CKIOHBI [208].

Pucynok 2 — @wuanka
OJTHOIIBETKOBAs

Viola uniflora L.

1 — BHemHuii BUj pacTeHus;
2 —  BepXHAd  4acTh
TJI0JTOHOCSIIIIETO PACTEHUS;

3 — 3pensiii wion (poro A.
ITo3aHsKOBA);

4 — oOmwuii BUI 3apOCiU
(dboTo aBTOpA)
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IToxpox Nomimium Ging., cexrust Rosulantes (Borbas) Zuev
VY moapona cpenHsis TMHUS OOKOBBIX JICTIECTKOB 0Opa3yeT CcO CpeiHel JIMHUEH
HIDKHEro Jjenectka ocTpbli  yroia. CToaOMKM Ha BepXylIKe OyJIaBOBHJIHBIC

HepeXO/IsIIIe B HOCHK, Ha KOHIIE KOTOPOTO PACIIOIOKEHO OTBEPCTHE PHUIBIIA.

Cexnus Rosulantes (Borbas) Zuev.

duanka caxamuackas — Viola sacchalinensis Boiss. — mHoroneTHee pacreHue
BbicOTOM 15 — 30 cM, penko cinabo omyiieHHOe B BepxHel yactu. KopHeBulle TOHKOE,
TYCTO yCaXeHHOE TeMHO-OyphiMu dyemrysiMu. Ctebmu oObrdHO B umcie 1 — 3, penko
O0onee MHOrouucieHHble. [IpUIMCTHUKM KPYINHbBIE, OT OBAJIbHBIX 110 JIAHUETHBIX, IO
Kparo 0axpoMuaThie, peke 3yOuaThie, Ha BEpXYIIKE JIMHHO 3a0CTpeHHbIe. [lnacTunku
JUCTHEB OT MOYKOBUIHBIX JI0 CEPALIEBUHBIX, MPU OCHOBAHUM BbIEMYaThIE, MO Kparo
ropoauatsie. [IpukopHeBbIe TUCThS Ha O0Jee WIM MEHEe JJIMHHBIX Yepelikax, Kopoue
crebuneit. lBetku 17 — 20 MM JIITMHOM, pacoNoKEHbI IO OJJHOMY B TMa3zyXaX BEPXHHUX
(peKo HUKHMX) JIUCThEB. BeHUMKU (hUOJIETOBBIE, C IPOIOJATOBATHIMU WJIA OBAJIbLHBIMU
jonactsmu. Yameuku 7 — 10 MM IJIMHOM, € JaHIETHBIMU 3yOnaMu v KpynHbeiMu (1,5 —
3 wmm) 3yOuateiMu npupatkamu. KopoOouku oxosno 10 MM nanuHOM, cemeHa —

SUIEBUIHBIC, MEJIKKE, 10 2 MM, ¢ HeOombiuMu npuaatkamu (pucyHnok 3). PacteHue

LIBETET B Mac — UIOHE.

PucyHok 3 — ®@uanka caxajvHCKas

Viola sacchalinensis Boiss.
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®duanka caxajduMHCKass — JOBOJBHO PACIPOCTPAHEHHBIH OoOpeanbHBIA BHI,
npenacrasiena B Cubupu, o Bcemy poccuiickomy Jlansnemy Bocroky. O6muii apean —
Momnromus, Kuraii, Kopes, n fAnonmns. Ha Kamuatke 370 onuH W3 OOBIYHBIX BHIIOB,
MPOU3PACTAET B MEJIKOJMCTHBIX, KaMEHHO-OEpE30BbIX M TMOWMMEHHBIX JIecax, Cpelu
3apocieil KyCTapHUKOB, MO Oeperam pek, Ha TajledYHUKax, BO BIAKHBIX MeECTaxX, Ha

BeicoTe 400 — 900 M Hax ypoBHeM Mops [208].

duanka mnecuanas — V. arenaria DC. (V. rupestris F.W. Schmidt) — sto
MHOTOJIETHEE, MPU3EMHUCTOE, CUIBHOBETBUCTOE OT OCHOBaHUs pactenue, 10 — 15 cm
BBICOTOM, KOPOTKO-CEPOBATO OITYLIEHHOE ITOJIHOCTBIO WJIA TOJIBKO YEPELIKU JINCTHEB U
ctebnu. [nacTuHky TUCThEB OOJIBINIEH YaCTHIO CEP/LIEBUIHBIC, C HETTTyOOKON BRIEMKOM
y OCHOBaHU$l, Ha BEPXYIIKE TYNOBaThle WK (OOBIYHO MPUKOPHEBBIE) MOYKOBUAHBIE, IO
Kparo Mejkoropoayarbie. [I[puaCTHUKY MPOJOJITOBAThIE UM OBajibHBIC, 3yOUaThle, HA
BepxyIke Tymble. [IBeTkn qmmno# 12 — 15 MM, 00BIYHO MHOTOUYHMCIICHHBIE, O€3 3amaxa.
Yameukn 3 — 5 MM, YaleJWCTUKU JIAHLETHbIE, ¢ HeOOnbIIMMU (O0KOJIO 1 MM)
npuaarkamu. BeHunku (puonaeToBo-IuI0BbIEe, MINOPEL OeI0BaThli, JOMACTH OBaJIbHBIE.
Kopobouku 4 — 6 mm mimHoil. CemeHna OypoBaThble, ¢ HEOONBIIMMHU MPUAATKAMU

(pucyHok 4).

A

Pucynox 4 — ®uanka necyanas

Viola arenaria DC.
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Pacnipoctpanen Bun B EBpone, Cpenneii Azun, 3amagnoit Cubupu (TromeHckas,
Owmckas, Tomckasi, HoBocubupckast oomnactu), B Anraiickom u KpacHosipckom kpasix. B
Bocrounoit Cubupu mpomspacraer B Hpkyrckoir oOnactu, pecmyOnmkax Caxa
(Sxytus), Bypsatus. OOuTaeT Ha CyXUX KAaMEHUCTBIX M CTCIHBIX CKIOHAX, B CBETIBIX

Oepe30BbIX, COCHOBBIX OCTEITHEHHBIX Jiecax U Ha jiyrax [207].

Cexnus Violidium (C. Koch) Jues.

duanka xkoportkommopieas — Viola brachyceras Turcz. — wHoroneTHee
TPABSIHUCTOE PACTEHUE C KOPOTKUMHU KOPHEBMIIAMU BETBUCTBIMH B BEPXHEH YACTH,
HOKPBITBIMU TEMHO-OYpPBIMU HYElIysIMM M OCTaTKaMU NOOEeroB mpouuisix jer. Bce
JUCThSl TPUKOPHEBbIE Ha JUIMHHBIX yepemkax (4 — 10 cm), MIaCTUHKU JUCTHEB
HIMPOKOCEPALIEBUIHbIE, C TJIyOOKON BBIEMKON y OCHOBaHUS, Ha BEpXYIIKE TYyIMblEe U
HE3HAYUTEIIbHO BBITAHYTHIE, 10 Kparo ropoadarsie. [[BETKM Ha JUIMHHBIX LIBETOHOCAX,
BBIXO/SIIIIMX M3 IMA3yX JINCTHEB, C 2 JIAHIIETHBIMHU INPULBETHUKAMHA HWXKE CEPEIUHBI.
Yameuku anuHoi 4 — 4,5 MM, ¢ OBaJIbHO-JAHIIETHBIMH YalIeIMCTUKaMU U HEOOJIbIIUMU
npuaarkamu 0,5 - 1 mM. BeHunku OenoBatble, ¢ TPOJOJITOBATHIMA WA OBAJbHBIMU
jenecTkamu, OOKOBbIE JierecTku ¢ Oopoakamu. KopoGouku mnpojonroBarbie, Ha

MOBEPXHOCTH C YCPHBIMHU TSITHAMU (PUCYHOK 5).
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Pacnipoctpanen Bua B Hpkytckoit obmactu, pecrnyonuke Caxa (Skyrtus), B
3abaiikanbckoM kpae u Ha J[ampHeMm BocToke. OOuTaeT B XBOWHBIX, CMEIIAHHBIX, PEXKE

MEJIKOJIMCTBEHHBIX JIecax, MHOIJIa Ha cKajiax, o Oeperam pek [207].

duanka Ilarpsna — Viola patrinii Ging. — MHoroneTHee TPaBSHUCTOEC
KOPOTKOKOPHEBHIIIHOE, C TEMHO-OYPBHIMHU MPHIATOYHBIMH KOPHSIMH, OeccTeOelIbHOE
pacrenune. Jluctbs mnpukopHeBbie, g0 30 CM IHMHOH, Ha KPBLIATHIX YepEIlKax,
IUTACTUHKH TIPOJIOJITOBATO-SUIIEBUIHBIC WM MPOJIOITOBATHIC, CO ¢J1a00 Cep/IICBHIHBIM
WIA TYIOBIM OCHOBAaHHEM, HEPAaBHOTOPOMYATO-3y0uaThie, OMYHICHHBIC WM TOjbie. B
TCUYEHHE JIeTa JIMCTOBBIC IUIACTUHKA MEHSIOTCS [0 TPEYrOJdbHBIX WM OBaJbHO-
TPEYTOJIbHBIX CO CTPEJIOBUIHBIM OCHOBAHHEM Yy IUIOJOHOCAIIMX. [|BETOHOCHI paBHBI
WIA HEMHOTO [UIMHHEE JHMCThEB C JBYMS Y3KOJWHCHHBIMHM IPHUIBETHHKAMHM,
pacroyiokeHHbIMU TTocepenune. [petku muHO# 0,8 — 1,6 cM. YameaucTuku ¢ y3Ko-
TPEYroJIbHBIMU 3yOIlaMH W KOPOTKHUMH TMPHUAATKaMU OKoJjio 1 MM uiuHO#. BeHunku
Oerble, JICTIECTKH OBaJbHBIC WM MPOAOJITOBaThie, OOKOBBIE — OOpOAYATHIC, IIMOPEI]

mHou 1 — 3 mm. ITnox — mpogonrosaras kKopoOouka, royas (pUCyHOK 6).

2

Pucynok 6 — ®uainka [latpana

Viola patrinii Ging.
1 — BuemHuit BUj pacTeHusi; 2 — IIBETOK
(dboto H. CrenaniioBoit)
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Bun pacnpoctpanen B rokHOW uacTh KpacHosipckoro kpas (OKpECTHOCTH
KpacHosipcka, Munycusckas crenb, Boctounsle u 3anaausie Castabl, Xakacus, TyBa),
a Taxke Ha tore Bocrounoit Cubupu, B SAkyrnu u Ha [lansHem Bocrtoke (IIpuamypsbe,
[Tpumopne, Caxanun, Kypunisl). OOmee pacmnpoctpanenue: MaHwkypus, Snonus,
Kwuraii. PacTter Ha Jyrax, B 3apocCisix MB, B TOINOJIEBBIX JiecaX, B MOMMax peK W Ha

omyikax. [[BereT B koHIIe Masi — Havase utons [207].

duanka Cenpkupka — Viola selkirkii Pursh ex Goldie - wHoronetHee
TPAaBSHUCTOE  PACTEHUE C  KOPOTKMMH  KOPHEBHUINAMH, MHOTOYHUCICHHBIMU
MPUIATOYHBIMA KOPHSIMH W OCTaTKaMH MOOErOB MPOIUIBIX JIeT. JINCThs MpUKOpHEBHIE
JUIMHHOYEpEIKOBble 110 20 cM jnuHOM. WX TJIacTUHKK CEpALEBUIHBIE HIIH
CEpALCBUAHO-IUIICBUIHBIC, C Y3KOH W TIyOOKOH BBIEMKOW TIpH OCHOBAaHHHM U
CXOJISIIIUMUCA WJIM COINPHUKACAIOMIMMUCS 0a3ajbHBIMH JIOMACTSIMH, Ha BEpXYIIKE
3a0CTPEHHBIE M CJIETKa OTTSIHYThIE, MO Kpaw Tropoa4yaTo-3y0darbie, paccessHHO-
BOJIOCUCTBIE ¢ 00enX CTOPOH. [IpHIMCTHUKY MIMPOKOIAHIETHBIE, CBETIIbIC, TIJICHYAThIC,
0 Kparo ¢ peakumu O0axpoMmkamu. [[BeTOHOCHI BO Bpemsi I[BETEHHUS PaBHBI JIUCTHSIM,
nocje oTuBeTaHus B 2-3 paza kopue ux. l[Betku nmuuoit 1 — 2 cm, YallenMCTUKU
y3KOTPEYTOJIbHBIC, C OKPYIJIBIMH 3yOuaThiMu KOpoTkuMmH (1 — 2 MM) mpuaaTkamu,

T'OJIBIMHU WJIKM C PCAKHMMMH I10 KparO pCCHUYKaMHU. Benunku 6J'I€I[HO-1“OJIY6BIG.

Pucynok 7 — ®uanka Cenbkupka

Viola selkirkii Pursh ex Goldie
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JlemecTku MPOAONATOBATO-OBANbHBIC, HAa BEpPXYIIKE CJeTKa BbleM4YaThle, Oe€3
ooponok. Illmopen; TOJICTBIN, YTONMIIAIOMIMICS K BEpXYIIKe, JIHHOM 5 — 7 MM,
3aKpYIJICHHBIA HAa KOHIIE W CJIErKa 3arHyThii BBepX. 3aBsi3b ronas. CTonOUK HEMHOTO
KOJIEHYAaTO-U30THYThIH, IBO3eBUAHBIN. KopoOouka HeOobIIas — OKOJIO 7 MM JUIMHOM,
siTeBUIHAS, ToJiast (pUCyHOK 7). L[BeTeT pacTeHue B Mac — MIOHE.

Pacnipoctpanen Buja B TaexHoil 30He CeBepHoro nosyimapus (B EBpome, Asum,
CeBepHoit Amepuke), 3amagnoid u Boctounoit Cubupu, Ha JlanmeHem Bocrtoke, B
Monronuu, Anonun u Kwutae. B Poccuiickoit denepannin BCTpEUAeTCS B JICCHOM
noJioce moBceMmecTHo. [Ipon3pacTaeT BO BIIaKHBIX XBOWHBIX, CMEIIAHHBIX U O€PE30BHIX
jJecax Ha TOPPSHUCTOM TMOYBE MO 3a00JI0YEHHBIM MECTaM, BJOJb pPYYbEB, Ha

KaMeHHUCTBIX pocchirsix [207, 208].

Cexnust Arction Just. ex Zuev

duanka Jlanrcmopda — Viola langsdorffii Fischer ex Ging. — MHoroseTHee
tpaBsaucToe pacteHne 30 — 35 cm BeicoTOi. KopHeBumie KopsiBoe, yCakKeHHOE
KOPUYHEBBIMU YELIYsIMHU, TOJICTOE (2 — 5 MM), IOYTH BEPTUKAIBHOE, C IPUKOPHEBBIMU
po3eTkaMu JUCTheB. [IpUKOpHEBbIE TUCThS HA JIIMHHBIX YEpEIIKaxX, C MIACTUHKAMHU OT
OBAJIBbHBIX /10 MOUYKOBUAHBIX. CTebnu ciabble, TuereBuaHble. CTeOIeBbIC JUCThS HA
Yyepenikax, ¢ OBaJbHBIMU IUJIACTUHKAMH, CEPALUEBUIHBIM OCHOBAHMEM M OTTSIHYTOMN
TYNOBAaTOM BEPXYIIKOW, IO Kparw TopoAdarsie, rojble. [IpUaucTHUKM KeJe3UCTHIE.
Xa3MoramHsbI€ LBETKH HA IBETOHOCAX, BBIXOAAIIMX U3 Na3yX MPUKOPHEBBIX JIMCTHEB, C 2
NPULBETHUKAMUA Y CEPEIWHBI, KICWCTOTaMHbIE PA3BUBAIOTCA B Ma3yXaX BEPXHUX
cTe0sieBbIX JUCThEB. CTOJIOMK NMPUILUTIOCHYTBHIM Ha BEPXYILIKE, C3aJd OKAWMIIEHHBIN C
o0eux CTOpOH, crmepeAu ¢ KIOBUKOM. Yalleyku C y3KOTPEyroJbHBIMHU, IO Kparo
IJICHYAaTBIMU 3yO1aMu, npugatku 1,5 — 2 mm, 3youartsie. Benunku gmuaoi 10 — 12
MM, C TOJCTBIM ImmopieM, kopobdouku 7/ — 10 mwm, y3kompomonroBatbie. CemeHa

OBaJIbHbBIC, HA KOHI[AX 3a0CTPEHHBIC, OJIeTHO-3e/IcHOBaThIe (PUCYHOK 8).



PucyHnox 8 — ®duainka
Jlanrcoopda
Viola langsdorffii  Fischer ex

Ging.

Pacnpoctpanena ¢uanka Jlanrcmgopda B Boctounoit Cubupu: pecnyOiauka
Caxa (Akyrtus), Ha Jansnem BocToke (octpoB CaxanuH, noinyoctpoB KamuaTka) u B
CeBepHoit Amepuke. [Ipouspactaer B JIMCTBEHHHYHBIX JIeCax Ha HU3BECTHIKAX, IO

oeperam pek [207].

[Toxpon Dischidium Ging.

VY BUIOB mojapoaa cpeaHss JUHUS OOKOBBIX JICTIECTKOB O0Opa3zyeT co cpeaHei
JMHUEN HIDKHETO JierecTka Tyrnou yroi. bokoBwie nenectku 6e3 6opoaok. Ctondbuku
BBEPXY YTOJIIEHHbIE, HA BEPXYIIKE ABYJIONACTHBIC, PBUIBIIC PACIOIOXKEHO MEXKIY
JIOTIACTSIMU Ha OPIOILITHOM CTOPOHE.

duanka neyxuserkosas — Viola biflora L. — mHOromeTHEEe TpaBAHUCTOE pacTeHHE
BbICcOTON 70 20 cM, 0Opa3zyiollee MPUKOPHEBYIO PO3ETKY JIUCTHEB M IIBETOHOCHBIC
crebmu. KopHeBuile KOpPOTKOE, BEpTUKAIbHOE WJIM Kocoe, OeroBaTtoe, C
MHOTOYMCJICHHBIMU TIPUAATOUYHBIMU KOpemkaMu. CTeOMu OJMHOYHBIC WJIM PACTYIIUE
rpynnamu, TOHKUE, OOBIYHO UMEIOIIHUE 10 2 — 3 MeXA0Y37usl, TOJIbIE.

[IpukopHeBbie TUCThA B KosmuecTBe 2 — 4 Ha JiuHHBIX (1 — 10 cMm) ToHKHX
yepemkax. Bce TuCThs TOHKOBAThIC, MIUPOKOIIOYKOBHUIHBIC, OKPYIJIbIC, CTEOIEBbIC —
IUPOKOSUIICBUIHBIC C CEPAIICBUIHBIM WU TIIyOOKO CEpIEBUIHBIM OCHOBAaHUEM, HA

BEPXYIIKE 3aKPYIVIEHHbIE WJIM CaMble BEPXHUE KOPOTKO 3a0CTPEHHBIE, HErNIyOOKO U
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IIMPOKO CKOILIEHHO-TOPOI4aTo3yOuaThie, MPUKOPHEBBIE OOJBIICH YacThlO TOJbIE,
OCTaJbHBIE CBEpPXY TOJIbIe WM cIabo OmymEHHBIE, CHU3Y MO JKHIKAM C €IMHUYHBIMU
Wi peakuMu Bosiockamu. [lpunuctHuku Hebonbmme (4 — 6 MMm), SHIEBHIHO
JIAHLIETHBIC, OCTPhIE WJIM TYyMHOBaThle, IeabHOKpaiHue. [[Betkn nmuuont 10 — 15 mwm,
OOBIYHO OJMHOYHBIE, PEIKO B YHUCIE 2, paCMOJIOXKEHbl Ha BEpXYyIIKE CcTeOssl, Ha
IBETOHOXKKax | — 6 cM. YamenucTUKu JIMHEHWHO-JAHUETHBIC WA JIAHIIETHBIE,
OCTpOBAThIe, ¢ MAJOPA3BUTBIMU IPUIATKAMHU, TOJIBIE WIIM II0 KPar CIErka KOPOTKO
pecHUTYaThle WA JaXKe€ PEeCHUTYaTO-3yOuaThie. BeHuuku >KENThIE WU JTUMOHHO-
KENTHIE, MPOAONTOoBaTO ObOpaTHosineBuanble, 0,5 — 1 cM B amamerpe, ¢ OypbIMuU
MOJIOCKAMHM, OTCYTCTBYIOIIIMMH Ha OOKOBBIX LIBETKAX, MIMOPEL] OYE€Hb KOPOTKUH, TYIIOH.
[Tnox — mpoaonroBaro-sgiilieBUIHAs, Toy1asg KOpoOouka IIMHON 4 — 7 MM (pUCYHOK 9).

[IBereT ¢ mas 10 aBrycra.

PucyHok 9 — ®@uanka 1ByXIBETKOBAsS

Viola biflora L.

®duanka ABYXIIBETKOBAas pacrpocTpaHeHa B pecnyonuke Antail (Anraiickuit
kpait), HoBocubupckoii, Kemeporckoil obnactsx, Ha Ypaie, B 3anagHoil 1 Boctounoit
Cubupu, B Apkruke, Ha JlanmbHem Boctoke, B Monroauu, Tubere, 'umanasx u Kurae.
Bun mmpoko TmpencTaBlieH B CEBEPHOM IOJYIIApUM, HO B YMEPEHHOU U
CyOTponMuecKoi 30HAaX, BCTpeyaeTcss TOlbKO B ropax. OOurtaer B TyHApe, Ha
JIBIUICKUX JIyTraxX, B XBOMHBIX, PEXKE B MEIKOJIMCTBEHHBIX JIECAX, CPEIN KYCTAPHUKOB,

1o GeperamM TopHBIX 03€p, pyubeB u peuek [208].
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1.3. Xumuyeckuii coctaB pacrenuii poaa Viola L.

XUMUYECKUN COCTaB pacTeHui pojaa (uanmka u3ydeH HepoctaToyHo. Tak B
o63ope (H. Zhu et al., 2015) npuBoasarcs manubie 0 200 pa3IMUYHBIX COCIUHEHHUSIX,
WICHTU(PHUIIMPOBAHHBIX B 26 Bumax u3 500 m3BeCTHHIX BHIOB pona ¢uanka [253]. U3
BCEro MHOroo0Opasus BHAOB 3TOTO pOjJa, MpOU3pacTarolux Ha Tepputopun Poccum,
W3YYCHBI JIMIIh HEKOTOphIC IMPEACTABUTENH. (HUaka TpPEXIBETHAas, (UaNKa IOJeBas
[14] u Bunsr duiopsr Llertpanbaoro YepHo3embs ((uanka aymmcras, puaika codaubs,
buanka ckanpHas, (uaigka omyiieHHas, ¢uanka gonckas) [18, 19, 31]. Jpyrue Bus
¢uanok, pacrnpocTpaHeHHble Ha Teppuropun P®, mano usydeHsl, au00 BOOOIIE HE
WCCIIEIOBaHbl M TMPEACTABISAIOT MHTEpPEC M1 YriyOJeHHOTO WM3YYEeHHsI, YTO TO3BOJIUT
pacuMpuTh BO3MOXXHOCTH WCIIONIB30BaHUS pacTeHuil poma Viola L. B MeaumuHCKON

IIPAKTHKE.

DenonvbHble coeduHeHus. DTa TPyNNa COCIUHEHUN WrpaeT Ba)XKHYIO pPOJb B
mporeccax JIbIXaHusl, (POTOCHHTE3a, CO3/IaHUs OMOPHBIX JIEMEHTOB KJIETOK M TKAaHCH,
3allMTHBIX MEXaHW3MaxX pacTeHud (TOrJolmeHne BpeAHOro Bo3AcHCTBUS Y-
u3nydeHuss u ap.) [285]. OHu 00iagaroT MIMPOKHUM CIIEKTPOM (HapMaKoJIOTHISCKOTO
nevictBus: P — BUTAMHUHHON aKTUBHOCTHIO, OAKTEPUIIUIHBIMH, IKEITICTOHHBIMH,
IIPOTUBOBOCIAIUTEILHBIMA U JIPYTMMH CBoiicTBamu [52, 82, 286, 287, 288]. Kak
ykasbiBaeTcsi B 003ope L.L. Marchand, muorue ¢iaBoHOHIIBI MOTYT MCIIOB30BATHCS B
KaueCTBE CPEACTB /I MPOPUIAKTUKA OHKOJIOTUYECKUX 3a00sieBanmii [324].

HauGomnbiee uncno HaydHbIX pabOT MOCBSIIEHO U3YUYEHUIO COCTaBa ()eHOJIBHBIX
coequHeHu ((h1aBOHOUIOB, aHTOLIMAHOB, (PeHoIKapOOHOBBIX KucioT) [14, 168, 189,
235, 368].

@d1aBOHOUBI SBIISIOTCS OCHOBHBIMH KOMIIOHEHTaMH (DEHOJBHOTO KOMILIEKCa
BUJIOB pojaa (uajgka, 0JHAKO HawOoJee MOJIHO MCCIEIOBAaHbI OHM JIMIIb B HEKOTOPBIX
npeacraBuTeNsax 3toro poxa: V. tricolor, V. arvensis u V. odorata [14, 18, 236, 308,
322, 323, 330, 345]. [To maHHBIM pa3HBIX aBTOPOB COJIEPKaHUE CYMMbI (hJTABOHOUTHBIX

coequHeHuit B Tpase V. tricolor cocraBmser ot 2,1 1o 3,5%, B TpaBsHucTOM yacTH V.
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arvensis ot 0,9 no 1,3 %. [lpuyem, MakcuMyMm cojepkaHus (IABOHOMIOB B PACTCHUSX
V. tricolor mocturaer BO Bpemsi IBeTeHHs, B V. arvensiS — B mepuoj Havaia
mwiogoHomenus [158, 344]. Beinenennsle u3 Haa3eMHbIX yacTeil V. tianschanica u V.
tricolor dmaBoHOWHBIEC COCTUHEHUS B OCHOBHOM SIBJISTIOTCS] ITPOM3BOIHBIMU (DJ1aBOHA U
¢dmaBonona. IlpencraBieHbl OHM KBEPIETHHOM W €ro TiauKo3uaamu pyTtuHoMm (3-O-
PYTHHO3H]T KBEPLIETHHA), KBEpLIETUH-/-O-paMHO3UIOM, KBEpLETUH-3,7-0-
TUTIIIOKO3UI0OM,  H30KkBepreTHHOM  (3-O-f-D-rimokonupaHo3ua  KBEpIETHHA) U
rIMKo3uaoM kemrdepona — actparauaoM (3-O-B-D-rmoxonupanosun kemrdeposa)
[6, 93, 256, 317, 318, 365, 366].

ConepxaHue pyTHHaA BO BpeMs I[BETEHHMsS B Haa3eMHou vactu V. tricolor mo
JAHHBIM Pa3HBIX HccienoBaTeneit cocrapisgeT ot 0,15 mo 0,45 %, B crebmsax — 0,08—
0,1%, B ;ucthax — 0,13-0,15 % u B mom3emubix opranax 0,05 % [14, 18]. B otinuume ot
V. tricolor B TpaBsHucTOW yacTh V. arvensis MakCHMajbHOC HAKOILJICHHE PYyTHHA
HaOJTI0/1aeTCs B Havase mioqoHomeHus u gocturaet 0,4 % [158, 159].

Kpome O-rimmko3uioB (h1aBOHOUAOB B Haji3eMHBIX yacTsax V. tricolor, V. odorata
¥ MHOTHX JPYTHX MPEJICTABUTENSX ITOTO pojia 0OHapykeHbl C-TIIMKO3UIbI JTIOTEOIMHA!
opueHTHH (8-C-B-D-rmrokonupano3ua J0TeoIMHA); anureHnHa — BuTekcuH (8-C-B-D-
TJIIOKOMUPAHO3W ~ anureHuHa),  BuojaHTuH  (6-C-B-rmroxonupanosun-8-C-a-L-
pPaMHOMMPAHO3U]T anureHnHa), camnoHapeTu (6-C-B-D-rirokonupano3uy anureHuHa)
[14]. C. Xie c coaBropamu u3 HamzemHOH 4yactu V. yodenensis Beiaenuin HOBbIA C-
riuko3un 6-C-a-L-apabunonupanosua-8-C-f-D-apabunonupanosua anurennHa [283].
UccnenoBanmsimu A.-P. Carnat m coaBropamu w3 TpaBbl V. arvensis BbIIEICH |
UJIECHTU(PUIIMPOBAH HOBBIM  TJIMKO3WJ BHUOJIAPBE3UH, MPEACTABISAIOMMN  CcOoOOM
anureHuH-6-C-B-D-rirokonupanosni-8-C-p-D-6-ne3okcurmokonupanosun  [362]. B
Haa3eMHOM vactu V. odorata oOHapyKeHbI: KBEPLETHH, KeMII(EpoJI, aKaleTHH U JIp.
[141, 236]. 13 tpaBsuuctoii yactu Viola etrusca G. Flamini BrepBbie BbIACICHBI IBa
HOBBIX  (DJTABOHOWJHBIX  TJIHMKO3UJA.  4'-METOKCHPAaMHETHH ©  BHOJOPYCKO3H/I,
NIPOM3BOJIHBIC N30paMHeTHHA [282].

B mBerkax V. arvensis, V. tricolor u V. mirabilis ycranosiaeHo Hanmnuue

AHTOIIMAHOBBIX TJIMKO3UJOB: Jelb(PUHUINHA, TEOHUJMHA, BUoJaHWHA. [locrmemHuii



30

COCTOWT W3 JIeNb(PUHHUINHA, TIIOKO3bI, PAMHO3BI W P-OKCHKOPUYIHOW KHCIIOTHL. B
meerkax V. biflora, V. elatior, V. mirabilis, V. stagnina coxepxarcs
JIEHKOAHTOLIMAHUUHBI. JIeHKoaeabPUHUINH U Jekonuanuaud [158, 299]. Merogom
BD2XX B nserkax Viola yedoensis u V. prionantha uneatudunmupoBansl geabQUHATIH,
[UAHUINH, TICTYHUINH, MAJIbBUINH, IICOHUINH U UX MIMKO3u bl [ 71, 254, 346].

deHonKkapOOHOBBIE UM OKCHKOPHYHBIE KHCIOTHI OOHApY)KEHBI B OOJIBITUHCTBE
uccienoBanHbIX BHIOB: V. tricolor, V. canina, V. epipsila, V. odorata, V. rupestris, V.
reichenbachiana. B ocHoBHOM »3Ta Tpymma COEAWHEHHH MpEACTaBlICHA TaJIOBOM,
XJIODOT€HOBOM,  KO(QEHHOW,  IHMKOPUEBOM,  HEOXJIOPOT€HOBOH,  N-KyMapoOBOH,
CaJIMIIMIIOBOM W Japyrumu kuciaotamu [16, 18, 158]. N. Muhammad c coaBTopamu u3
HagzemHo uactu Viola betonicifolia BeigereHO HOBOe OMOJIOTMUYECKH AaKTHUBHOE
MIPOU3BOJIHOE KOPUYHOM KHUCIIOTHI, MpeCcTaBisiioniee codboil 2,4-TMOKCH, 5-METOKCH-
KOPHYHOW KHUCJIOTBHI. DTUMHU K€ aBTOPAMHU YCTAHOBJICHO aHTHOKCHJAHTHOE CBOMCTBO
MOJTyYEHHOTO COCIWHEHHUS M TPEIJIOKEHO B KayeCTBE MPHUPOIHOTO JIEKAPCTBEHHOTO
CpeIcTBa JiIs JiedeHus quadera [314, 339].

KymapuHBI 10 CBOEMY CTPOSHHIO SIBIISIOTCS HCHACHIIICHHBIME apOMaTHICCKUMHU
JAKTOHAMHM [HC-OPTO-OKCUKOPUYHOM KHUCIOTHl [313]. Drta rpymnma coeaIuHEHUH
oOHapy)XeHa B HAJ3EMHBIX YaCTAX psga MpEACTaBUTENCH ponma ¢uanka, OIHAKO
UACHTU(DUIIMPOBAHBI OHM JIMIIHL B HEKOTOPHIX BUAaX. Tak, B Haa3eMHOW dactu V.
tricolor waiinenpl KymapuH (O€H30-O-IMPOH) H CKOMOJEeTWH (6-MeTokcH, 7-
okcukumapus) [14, 18, 158]. Breimenennoe u3 Ham3emuoii dactu Viola alba subsp.
dehnhardtii COETMHEHHE UICHTU(OUIIPOBAHO KaK auMeTokcu-8-0-
TJIMKO3WJIMPOBAHHBIA KyMapyH, BTOPOE — IO MPEABAPUTEIbHBIM JaHHBIM OMNPEICIICHO
kak 8-C-rmuko3ua kymapuHa [266]. M3 tpaBel V. yedoensiS BbIieJI€H HOBBIi
JTUKYMapHH, Ha3BaHHBIA aumepackyneTuHoM [255, 351]. B aToMm ke Buae duanku
OOHaApYKCHBI U UICHTH(PHUIIMPOBAHBI TEPIICHOBBIC JTAKTOHBI: JIOJIHOIHMI H H30JIOJINOJIU]I,
o0JaaroIye MPOTHBOOYX0JICBON aKkTHBHOCTRIO [370].

JlyOunbHBIC BelecTBa, OOHAapy)KeHHbIe B Haja3eMHou uactu V. tricolor, V.
ambigua mpejcTaBieHbl B OCHOBHOM KOHJACHCHPOBAHHON TIPYIION, WX COJACpKaHUE

cocrarisiet ot 2 10 4,5 % [18, 158].
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CarnoHHMHBI TPUTEPIICHOBOM CTPYKTYphl HalICHBI B pa3IMUHBIX opraHax Viola
acutifolia, V. ambigua, V. collina, V. tianschanica, V. hondoensis, V. arvensis u V.
tricolor [280, 338, 340, 358, 359]. B Haag3eMHubIx K moa3eMHbIX YacTsax V. odorata u
IpPYTUX BUAAX HACHTHU(PHUIIUPOBAHBI TPUTEPIICHOBBIE COCAMHECHHS  (PHUACIINH,
SIU(pPUICIAHON, OJIeaHOJIOBas KucioTa W ux npousBogHsie [158]. Conepikanue
CAllOHMHOB B Pa3JIMYHBIX BHJaX BapbupyeT oT 4,48 mo 5,98 % [280, 340, 358, 359].
OjmHako, B JUTEpaTypHBIX MCTOYHHMKAX OTHocHTedapbHO V. arvensis m V. tricolor
UMEIOTCS IPOTHBOPEUYUBBIC JaHHBIC, TOBOPSIIHE 00 OTCYTCTBUU B HUX JAHHOM T'PYIIIIBI
MPUPOIHBIX COSAMHEHUH, a TEMOJIMTHYECKUE CBOWCTBA, KOTOPBIC MIPOSIBIISIIOT STH BUIBI
¢duanok, 00yCIOBICHbI HATMYHEM IeMOJUTHUSCKH akTUBHBIX rentuaoB [300, 348].

B mamsemubix uwactax V. arvensis, V. tricolor, V. odorata ycranoBiacHO
He3HaYuTEeIbHOE KoJmuecTBo 3upHoro Macna (ot 0,01 g0 0,001 %). CoctaB 3pupHoro
macima V. arvensis, V. tricolor mpencraBieH, B OCHOBHOM, METHJIOBBEIM 3(pHpOM
CAJIMIIUIOBON KHCJIOTHI, B 3upHOM Macie 1BeTkoB V. odorata uaeHTH(PHUIIUPOBAHBI
HOHA/IMCHAIIb, HOHAJMEHOJ, TEKCAHOJ, TENTEHOJI, OKTEHOJ, HW3000pPHEOT U JApYTHE
coequnenus [159, 261, 320, 355, 357, 372].

YTIeBombl SIBISIOTCS TakKe JOCTaTOYHO BaKHBIM  KJIACCOM  MPHUPOIHBIX
COEIMHCHMI, HAlJICHHBIX, B TOM YHCJIE B pa3jHYHbIX BUAaxX poaa ¢uanka [38, 56, 57,
110, 157]. YrueBoaHble KOMIUIEKCHI B Haa3eMHBIX dacTsax V. tricolor u V. arvensis
MIPE/ICTABIICHB BOJAOPACTBOPUMBIMH TOJIMCAXapyUaaMHi, TEKTHHOBBIMU BEIIECCTBAMU,
remutiesionozamu A u b [18, 154].

XpomaTtorpadudecKuMH M APYTUMH (HU3UKO-XUMUICCKUMH METOJIaMU aHAIIA3a B
THApOJI3aTaX BOJOPACTBOPUMOTO nojMcaxapuaHoro komiekca V. o tricolor
HUISHTH(PUITMPOBAHBI TaKWEe MOHOCaxapuabl Kak L-pamuo3a, D-rioko3a, D-kcuio3a, L-
apabuHo3a, D-ranmakro3a u D-ramakryponoBas kuciota [18, 50].

KonmnyecTBeHHasi olieHKa BOAOpacTBOpUMMBIX mosiucaxapuaoB (BPIIC) B Tpase
(dbuaKu MpOBOAWIACHE METOJOM TpPaBUMETPHH, OCHOBAaHHBIM Ha JKCTPaKIUU
BOJOPACTBOPMMOTO  YIJICBOJHOTO KOMIUIEKCAa M3 CBHIPbS TOpSYeH BOJOH C
MOCJICYIOIIUM OCQXKJICHUEM CHHPTOM ASTHIOBBIM 96%, OYMCTKOMW, BBICYIIMBAHUEM U

B3BCIIIMNBAHHECM. CO)ICp)KaHI/IC BOIOPACTBOPHUMBIX ITOJIMCAXapHUJ0B IO OLCHKEC Pa3HBIX
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aBTOPOB, B IepecueTe Ha aOCONIOTHO CyXOe€ ChIpbe B TpaBe V. arvensis cocraBisieT OT
5,09 no 11,7 %, B Tpase V. tricolor — ot 5,77 mo 13,40 % [13, 18, 158, 290].

[lexTHHOBBIC BEIIECTBA W3BIEKAIUCh M3 PACTHTEIBHOTO CHIpbs cMmechio 0,5 %
pacTBOpPOB KHUCJIOTHI IaBEJIeBOM W okcanmata ammoHus (1:1), ¢ mocnemyrommm
yIIapuBaHUEM U OCAKICHHUEM MATUKPATHBIM 00HEMOM CIHUPTOM ITHIOBBIM. CyMMapHOe
CoJcp)KaHue IICKTUHOBBIX  BemiecTB B Tpase V. tricolor mocrturaer 12,8 %, B
Ha3eMHoM yactu V. arvensis — 9,0 % (B mepecuere Ha abCOIOTHO cyXoe chipbe) [18,
180].

MoHocaxapuaHbIH COCTaB TIEKTUHOBOTO KOMIUICKCA WCCIICIOBAJICS IIOCHE
TUAPOJIM3a KUCIOTOM CEpPHOM C HMCHOJIb30BaHMEM XpomaTtorpadguu. KoimuecTBeHHOE
coJiep>kKaHEe MOHOMEpPOB YIJIEBOJIHOTO KOMIUIEKCA OMNPENesijioch B THUIPOJIU3ATE
JEHCUTOMETPUUYECKH TIOCJIe XpoMarorpadupoBaHUs B TOHKOM CJioe COpOCHTA.
MoHocaxapuaHbli COCTaB TEKTUHOBOTO KOMILJIEKCA XapaKTEPHU3YIOTCS HAIUYUEM
CBOOOJHBIX KapOokcuiabHBIX Tpynn (5,12-8,17 %), metokcuibHbx rpymi (3,22-4,51
%), HEBBICOKOW cTeneHblo sTepudurammu (A<50 %). Wpentudunupoansl D —
raJakTypoHoBasi kuciora, D — rmioko3a, D — ramakroza [18, 180]. Ilpu sToMm
YCTaHOBJICHO, YTO MAaKCHUMAaJIbHOE KOJWYECTBO MX CYMMBI COCTABIISIECT TrajlakTypOHOBas
kucioTa (10 79,36 %) [180].

Omnpenenenne GpakIMOHHOTO COCTaBa YIIIEBOJIOB BHUIOB poja (GuaiKa MoKa3aio
HAJIMYKE CICTYIONINX KOMIUIEKCOB: HU3KOMOJICKYJISAPHBIX CaXxapoB, BOJOPACTBOPUMBIX
MOJINCAXAPHUIOB, TICKTHHOBBIX BEIIECTB M TEMHIICILTIONO3bI. XpoMarorpaduaecKkum
aHaJIM30M CBOOOJHBIX CaXapoB U TMAPOIM3ATOB (PpaKLMil MoJMcaxapuI0B OOHAPYKEHO
IPHUCYTCTBUE PAMHO3BI, TaJaKTO3bI, apaOHHO3bI, KCHUJI03bI U III0K036I [18, 50, 180].

Bumamuner. VicciienOBaHUSIMUA YYEHBIX pAa3HBIX CTPAaH YCTAaHOBJIEHO, 4YTO
HEKOTOpbIE BHUJBI poaa ¢uaiaKka COJAEpKaT B CBOEM COCTaBe TaKU€ BUTAMHHBI Kak
ackopOmuHoBas kuciora, K, E, kaporuHOUbI 1 ap. ACKOpOMHOBAS KHCIIOTa HalJICHA B
mucthsx V. altaica, V. odorata, Bo Bcex Haj3eMHbIX yacTsx V. arvensis u V. tricolor, V.
suavis [158]. B userkax V. biflora u V. tricolor o6uapy»xeHbl kapoTuHOUIbL. JleTanbHO
UCCIIeIoBaH cocTaB KapoTuHouoB V. tricolor. Ouu mpencraBieHbl BUOJIOKCAHTHHOM,

aypOKCAaHTUHOM, (DJTaBOKCAHTUHOM, 3€aKCAHTUHOM, JIOTEMHOM, JIFOTEOKCAHTHHOM,
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JMKOTIMHOM, HEOKCAaHTHUHOM, [- KapoTmHOM M uX u3zomepamu [296, 331, 332]. B
mucthax V. arvensis maentudunpoBan ButamuH K; (QWILIOXMHOH), B comnBeTHsax V.
tricolor — Butamun E (Toxodepoir) [158].

Amunoxuciomor. B Ham3emubpix dactsax V. arvensis, V. tricolor oGHapykeHBI
acTlaparmHOBass W TJIOTAMUHOBAsl KHCIIOTHI, aJlaHWH, apTUHWH, BaJWH, THCTUIVH,
TJIUIUH, JICHIMH, JM3WH, METHOHWH, THPO3WH, TPEOHHMH, cepuH U np. OOrmiee
coJiepKaHre CBOOOJIHBIX aMUHOKHUCIIOT cocTaBisgeT oT 5,08 no 6,80 %, MakcumanbHOE
UX KOJIMYECTBO (25,35 mr%,) HaliaeHo B Tpase V. mirabilis [18, 180].

Luxnomuowr. 13 manzemuoii yactu V. tricolor mmeeackumu yaensivu P. Claeson
¥ COaBTOpaMU BIIEpBbIC BbIACICHBI HMUKIOTHABI (Cyclotides), mpencraBisionue co0oit
KOPOTKHE (HM3KOMOJICKYJIApHBIC) IuKianueckue mentuasl [289, 343, 349, 360].
[To3gnee sta rpymma coemuHeHui BbifeneHa B. Chen u coaBtopamm, J. Tang c
coaBTopamu u3 TpaBbl V. odorata, V. hederaceae u V. yedoensis [255, 264, 311, 312].
DC. Ireland u ML. Colgrave u3 ceipps V. odorata monydeH IUKIOTH] JIMHEHHON
CTPYKTYpHI [269].

Azomucmule ocnosanusi. B HEeKOoTOpeIX BHAaX poja (uanka Haigeno 0,17 —
0,43% azotucteix ocHoBaHui (B Tom umcie xommHa 0,10 — 0,24 %). B momzemHbIX
opranax V. arvensis cogep)xutcsi B He3HaYMTeIbHbIX KomudecTBax (0,05 %) amkamoun
BHOJIOOMETHH, CJIC/bl aJIKaJOWJ0B HAaWICHBI B HaA3eMHBIX YacTsax V. acuminata, V.
acutifolia, V. altaica u psge npyrux BuaoB. B kopHsx u kopreBumiax V. odorata
UACHTU(DUIIMPOBAHO a30TCOJACPIKAIEE COCAMHEHUE [3 — HUTPOIPONHOHOBAS KHUCIIOTa
[158].

N3 wnamzemuoir uactu V. yedoensis H.Y. Zhou wu coaBropamu BbIICIICH
dutoctepon [255].

Munepanvholii cocmas Haa3eMHbIX opranoB V. arvensis, V. tricolor uccienosan ¢
WCTIOJTb30BAaHUEM DJIEMEHTHOTO M CIICKTPAIbHOTO aHajiu3a. B pe3ynbpTaTe onpeaeneHbl
MaKpO- ¥ MUKPOAJIEMEHTHI: KaJuii, MarHui, KalbIluid, KpeMHUM, HaTpUH, cepa, Gpocdop,
XJIOp; aJIIOMHHHMN, Oapuii, OpoM, MapraHel, MeJib, HUKEIb, PYOUIMIA, TUTAH, IUHK U JIp.

[61, 146].
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Jlnst MHOTHX BHIIOB poja (uaiKka XapaKTepHO 3HAYUTEIHLHOE COJEpIKaHUE
KU3HCHHO BAXKHBIX (ICCEHITMATBHBIX) JJIEMEHTOB: KaJWs, MAarHWs, MapraHia, ME.IH,
dochopa u ap. [146, 304]. XoTs 31IEMEHTHBIH COCTaB BHIOB PACTCHHH HECKOJIBKO
OTJIMYAETCS MEXIY COOOW, OAHAKO, HAOMIOAAETCsS OmpeiesieHHas 3aKOHOMEPHOCTh B
HAKOIJICHMH OTJEJIBHBIX 3JIeMeHTOB. Jljis umcciieoBaHHBIX BHaOB V. arvensis, V.
tricolor, V. odorata xapakrepHo OoJibllioe KoJMmdecTBO Kanus (cBbitie 5 %), pocdopa
(mo 0,5 %), a TaxKe 3HAUYNTEIHLHOE COJEepKaHNe KaJIbIHsI, Cepbl U Maraus [44, 61, 272,
327].

Takum o00pa3om, 0030p HAyYHBIX IyOJMKAIMH TIOKa3aJ, YTO OCHOBHBIMHU
KOMITOHEHTAMH B XUMHYECKOM COCTaBe (DHAOK SABIAIOTCA (DIABOHOWABI U
noJiucaxapuibl, oOycloBiIuBawomue ux (apmakorepaneBTuueckoe aeicteue. U3
MHOTOYHCJICHHBIX BHJIOB poaa Viola L., NOTEHIWaIbHBIX HMCTOYHHUKOB HOBBIX
JIEKapCTBEHHBIX CPEJICTB, XUMUYECKUIA COCTAB MU3yUEH JIUIIb Y OTJIEIbHBIX BUIOB, a JIJIS
npeacTaBuTenei aToro poaa ¢piaopsl Cubupu Takue UCCIeA0BaHMS HE MPOBOIUIUCH. C
y4eTOM TOTO, YTO MHOTHe cuOupckue Buasl poaa Viola L. mpumenstorcs B
TPaJAUIIMOHHON MEIUIIMHE, UMEIOT JTOCTAaTOYHYIO CBHIPhEBYIO 0a3y, WX KOMILJIEKCHOE

HCCIICAOBAHNC NIPCACTABIIACT ITPAKTUYCCKOC 3HAYCHNC I OTCYECTBECHHOM (bapMaI_[I/II/I.

1.4 Buosiornyeckue cBOCTBAa, NPUMeHeHUe pacTeHuii poaa Viola L. B Hay4yHo#i n

HAPOJXHOM MeJULIMHEe

B Poccum paspenieHbl K TPpUMEHEHHUIO B MEUIIMHCKOW TTPAKTUKE JBa BHUJIA 3TOTO
cemelicTBa: (uanka TpexiperHas — V. tricolor u ¢uanka nonesas — V. arvensis [34,
100, 106, 225]. Onm wHauOosiee HCCIAETOBAHBI M MCIOJB3YIOTCSI B KaueCcTBE
JICKAPCTBEHHBIX CPEACTB BO MHOTHX CTpaHax Mupa. Buasl ¢hramok mMHUpoOKo U3BECTHHI B
EBponie u Obutn BrItoueHbl B Papmakonien ['epmanuu, ABctpuu, BemnkoOpurtanuw,
[Tonwsmu, Hunepnaunos, bonrapuu u apyrux ctpan [67, 99, 139, 219, 249, 250 251,
268, 271, 274, 281, 306, 363]. LlBeTkm Quanku AYMHUCTON HCIONB3YIOTCS B
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MEIULMHCKON MpakTuke ApreHTunsl, bpazunuu, @panunn, Ynnu, Mekcuku, Kopee n
IpyrHux rocynapcrBax [155, 158, 220, 337].

Pactenus poxa guanka mupoko UCTIONB3YIOTCS B TEpali MHOTHX 3a00JIeBaHUM,
U 5TO MOXHO OOBSCHUTH OOraTCTBOM HMX XHUMHYECKOro cocTaBa. PapMakoreiHbIe
Buabl: V. arvensis, V. tricolor npuMeHSIOTCS B KadeCTBE OTXapPKUBAIOIIUX H
MoueroHHeix cpeacts [150, 204]. B skcreprMeHTe Ha >KMBOTHBIX YCTAHOBJICHO, YTO
MOYETOHHBIM JIelicTBHEM o0jamaeT Ham3emHas dacth V. declinata » V.odorata [270,
280, 358]. DTm cBoiicTBa OOYCIOBJICHBI HAIMYMEM IMOJUCAXAPUIOB, (HEHOJIBHBIX
coenuHeHui ((maBoHOHMIOB, (HEeHOTKAPOOHOBBIX KHCIOT, KyMapuWHOB) H JPYTUX
npupoaHbix coeauHeHn. [lommcaxapuael m npyrue bAB, coxep:kammecs B JaHHBIX
BUJAX, O0OECNEUMBAIOT YCWJIEHHE CEKpEeIMH OpOHXHMANBHBIX JKelle3, O0JafaroT
0OBOJIAKHBAIOIIIM, IPOTHUBOBOCIIATTUTEEHBIM TEHCTBHEM, CIOCOOCTBYIOT
Pa3KIDKEHUIO M OTACICHUIO MOKPOTHI, CMSTYalOT Kamieiab. DeHoNbHbIE COCTUHEHUS,
coaepikalirecss B Haa3eMHbIX dacTsax V. arvensis, V. tricolor, V. betonicifolia, V.
mandshurica, V. odorata o0yciI0BIMBAIOT aHTUMHUKPOOHBIE, TPOTUBOBOCTATUTEIILHBIC
¥ aHTHOKCHJAHTHBIC cBoWcTBa [241, 242, 245, 269, 276, 277, 335, 336]. Ucnoas3yoT
9TH BHUJABl PACTEHUNA TPU OPOHXOJErOYHOM MaTtonoruu (OpOHXUTaX, TpaxXUTax,
OpOHXOITHEBMOHHUSIX ), KOKJTIOIIE, YaCTO MX HAa3HAYAIOT B KAYECTBE OPOHXOJIUTUUECKOTO
Cpe/ICTBa, B TOM YHCJIe B BUJe cOOpOB mpu OponxuansHOi actMme [28, 108, 226, 240,
257, 263]. U3 tpasel V. tricolor nmony4anu HoBorasieHOBBIH mpemnapatr « TpUBHOIHHE» U
UCTob30BaaK npH Karwie [158]. B Tepanuu mypMOHOJOTHUECKUX OOJBHBIX XOPOIIIO
3apexkoMeHoBaia cebs purokommosunms V. tricolor ¢ Plantago major [197]. C sroit
Ke IIeJIbIO MCIOJIb3YETCS B MEIMIIMHCKOM MpaKkTHKe TpaBa u nBeTku V. odorata [18, 28].

WccnenoBanus nerposeino-3¢upHbix skcTpaktoB V. yedoensis u V. prionantha
NOKa3aJli BBIPAKCHHYIO aHTHOAKTEpHUaJIbHYI0 AaKTHBHOCTh B oOTHomieHuu Bacillus
subtilis u Pseudomonas syringae mnpu KouueHTpamuu 6,25 wMrr/ma [239].
AnTMHKpOOHBIMU CBo¥McTBamu obOmamatot V. betonicifolia, V. odorata, kpome Toro,
u3BieueHus w3 V. odorata nposBISIOT BBIPOKEHHYIO OHOJIOTUYECKYH) aKTHBHOCTD

otHocuTenbHO Mycobacterium tuberculosis [244, 260, 298]. DdwupHoe wmacio,
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MOJIydeHHOEe W3 MPAHCKOro Chipbs V. odorata o0namaroT aHTHOKCHUIAHTHBIMH |
aHTHOAKTepHAIbHBIMH cBOKicTBaMu [233].

[Tpu mpuMeHeHNH TpenapatoB (pUaTKu B TEpanuu MAIlUCHTOB C XPOHUYCCKUMHU
3a00JICBaHUSIMA OPTraHOB JBbIXaHUS B COYCTAHUM C (PUIHOMPOICTypaMH HCUE3all
Kalenb, OO0Jer4aJoch OTACICHHE MOKPOTHI, Yy HEKOTOPBIX W3 HUX MPOIUIH
ACTMAaTHYECKHUE SBJICHUS U OJIBIIIKA, TOSBUIUCH U3MEHEHHUS CO CTOPOHBI TYMOPATHHOTO
3B€HAa HMMMYHHTETa (MOBBIIIIEHUE KoimmdecTBa T- w B- mumdonurtos, ycuieHue
NEPBUYHON MUMMYHHOH PEaKIi, B HEKOTOPBIX CIydasx OTMeuajoch yBeludeHue M-,
G- u A — unmmyHoroOynuHOB) [180]. I[Iprem npenaparos V. tricolor BHyTps Oka3piBaeT
HE TOJIBKO MECTHOE IIPOTHBOBOCIAIUTEIHHOE [EHCTBHE, a TaKKe OTMEJaeTCs
CIa3MOJIMTHYECKHH 1 XKeTderoHHbIN 3¢ dekT [63, 116,128, 151].

HccnenoBanmsimu A. Khan ¢ coaBropamu u M. |. Qadir ¢ coaBropawmu,
IIPOBEJICHHBIMU Ha KUBOTHBIX, YCTAHOBJICHA aHTHOKCHAHTHASI U TEMaTOMPOTEKTOPHAS
aKTUBHOCTH KHAKOro skcrpakra V. canescens Wall. ex Roxb. u V. odorata L. [302,
303].

M. Katoch wu coaBropamu wu3 TpaBbl V. odorata BbIIeICHBI 3SHIOPHUTHI
(endophytes), npeacraBustone coO0 MHKPOOPTaHU3MbBI, HAXOJSIIMECS B 3710POBOM
pacTUTEIHHOW TKAaHU, HE BHI3BIBAs HUKAKMX HETaTHBHBIX N3MCHCHHUI B CAMOM PAaCTEHUU
[315, 350]. DHmoduTH y4acTBYIOT B OMOJOTHU PACTECHHUI M MPU3HAHBI TOJC3HBIMH JIJIS
OKpY’KaroIlel Cpelibl U YelIoBeKa. DKCTpakThl SHA0(GHUTOB, BeIIeIcHHbIe 3 V. odorata
MHTHOMPYIOT TaHKpeaTUdecKyto numnazy. Opimucrar, WHTHOUTOpP MaHKpEeaTUYECKON
JUTAa3bl, OCTACTCS EIWHCTBEHHBIM IMpenapaToM, pa3pelieHHBIM ISl JJIATEIHLHOTO
JICYCHHS OKUPEHUS, OJHAKO OH MMEET MHOTO MOOOYHBIX I(P(HEKTOB U MOKET BBI3BAThH
rernaro3, KaMHH B JKEITYHOM ITy3bIpe, KAMHH B ITOYKaX M OCTPBIA MaHKpeaTuT. [Toatomy
CYIIECTBYET TOTPEOHOCTh B pa3pabOTKe HOBBIX Oe3omacHbIX H 3P (HEKTUBHBIX
npenaparoB sl JIeUeHUsT okupeHusi. Dkerpakt V. odorata MoxxkeT ObITh MCITOJIB30BaH
JUIsi  pa3pabOTKM TOTCHIIMAIBHOTO TperapaTa HOBOTO TOKOJGHUS Ui JICUEHUS
oxupenwus [262, 315].

®dwuanky BHYTPh U HAPY>KHO HUCIOJB3YIOT MIPH PA3JIUIHBIX KOKHBIX 3200JICBaHUIX

(ax3ema, mcopuas), ckpodyiese u tyodepkyneze koxu. [Ilupoko u3BecTHBIN “ABepuH
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Yail”, BKIIOYAIOUIN KpoMe (pUaKu TpaBy dYepeabl U MaciieHa CIaJKOro, UCTIOIb3yeTC s
B Tepanuu quate3a [184, 187]. Massb, coxepxkamas 3kcTpaktel u3 V. tricolor, Mahonia
aquifolium (Pursh) Nutt. u Centella asiatica (L.) Urb. npu ucciaenoBanuu mokasajia
MOJIOKUTENbHBIE PE3yNbTaThl TMPH JI€UEHUU OOJNBHBIX C aTOMUYECKUM JIEpPMaTUTOM
JIETKOM M cpeaHei Tsuxectu [316].

brmunoBoit O.A u coaBTOpamMH TMpPOBEIACHBI HCCIAEAOBAHUS MO pa3paboTKe
HKCTPAKIIMOHHBIX MPENapaToB U MPEI0KEHa TEXHOJIOTHS MOMYyYEHHUS JeKapCTBEHHBIX
IVICHOK C  JKCTPakToM  (uayiku, oO0Jajaronmx MNPOTUBOBOCHAIUTENBHON U
PaHO3KUBILIONICH aKTUBHOCTRIO [182]. DTa nekapcTBeHHas ¢opma MpeIiokKeHa B
CTOMATOJIOTUYECKOM MPaKTHKE B KauecTBe AHTHCETITUYECKOTO u
IPOTUBOBOCTIAJIUTEILHOTO CPEACTBA MPU 3yOHOU 0OOJIM, JIEUEHUH CIIU3UCTON 000J0UYKU
MOJIOCTH pTa u mapomonTose [13, 60, 64, 65, 182, 183]. OTuM ke aBTOPOM IIPOBEICHBI
UCCJICIOBAHUSI TI0 TMOJYYEHUI0O M CTaHAApPTU3AlMK CHUpPONa U3 TpaBbl (QUATKH U
KOMILIEKCHOMY HCITOJIb30BaHMIO ChIpbs [59, 76].

dapmakoneitHple BUABI (UANOK HAILIM TakKe MNPUMEHEHHE B aKyIIepCKO-
TMHEKOJIOTMYECKOM MPaKTUKE MPU CyOMHBOJIONUNA MATKU B TTOCJIEPOIOBOM TIEPHOI, OHU
BXOJISIT B COCTaB MHOTOUYMCJICHHBIX JIEKAPCTBEHHBIX COOPOB M OMOIOTHUECKH aKTUBHBIX
nobasok [149, 156]. 3anaTeHTOBaHO CPEACTBO Ha OCHOBE PACTHTEIBHBIX KOMIIOHEHTOB
Uil TpOQUIAKTUKK W JiedeHus] Tpoduueckux sa3B. TepameBTuueckuit »¢hdexT ero
MPOSIBIISIETCS. B OBICTPOM 3a)KUBJIEHUU TpO(PHUUECKUX A3B Ha (DOHE OOLIEro yIydIIeHHs
caMO4yyBCTBHsI 0o0JibHOTO. B cocTtaB 3TOro cpencrsa BKIIIOUYEHBL: (DUATIKU TOJIEBOU
(buanku TpexXUBETHOM) TpaBa, BEpeCKa LBETKU W JIMCThS, YEpeAbl TpexpasieiabHOU
I[BETKU U JIUCThS, MIABEJSI KOHCKOTO KOPHH, Ta0a3HUKA BA30JIUCTHOTO I[BETKU U JIUCThS,
JHHSHKU TpaBa M I[BETKH, NBIMSHKH anNTeYHOW TpaBa, 3BEpOO0Os] MPOIBIPSBICHHOTO
TpaBa, TOpIa MEPEYHOro TpaBa, THICSYCTUCTHUKA TPaBa, POMAIIKK alTeYHON IIBETKH,
KPYIIMHBI IOMKOH KOpa, CyIICHHIIBI TOTISTHOM TpaBa [134].

[Mpenapatsr V. tricolor ucmonb3yroTcst B Ka4eCcTBE JIEKAPCTBEHHOTO CPEICTBA BO
MHOTrMX EBpomeiickux cTpaHax Hpu mojarpe, atepockiiepose, peematusme [131, 158].
B kimuHHMYECKO#l TMpakTHKE B cOCTaBe CIIOKHOTO cbopa V. tricolor ycmemiHo

MPUMEHSIETCS TIPU MAHKpeaTUTe, AJJIEPrUUYeCKUX JAepMaTo3ax B MeauaTpuu, o0aaaeT
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TAaKk)KEe  AHTHTUIIOKCMYECKOW  akTWBHOCTRIO  [158, 159].  HccnepoBaHusMmwy,
npoBeneHapiMA S. M. Mortazavian u A. Ghorbani ycranoBneno BiwsHHE BOJHO-
CIUPTOBBIX JKcTpakToB V. tricolor u ero ¢pakuuit Ha mnpoimdepanuo KICTOK
KapIIMHOMBI 1IeKn MaTku [334].

JlocTaTouHO BBICOKAs aHTHOAKTEpHAbHAS aKTUBHOCTH YCTAHOBJICHA JIJIST HACTOEB
U TICKTMHOBBIX KOMILUIEKCOB, IMOJyYeHHBIX M3 TpaBbl V. arvensis u V. tricolor mo
OTHOIIICHWIO K MHUKpoopranuzMaM Mycobacterium smegmatis (B passenenuu 1:100),
Candida (1:40), Proteus vulgaris (1:100), St. albus (1:40). IlekTuHOBBIC BelecTBa
IIPOSIBIISUT HaWOOJIBIITYI0 aKTUBHOCTH B OoTHOomeHwm Mycobacterium smegmatis [19,
243]. BelpakeHHbIC aHTHOAKTEpHAIbHBIC CBOMCTBA MOKa3anu npenaparsl V. odorata Ha
mukpoopranu3mel: Escherichia coli u Klebsiella pneumoniae [372].

DKCIEePUMEHTAIBHO YCTAaHOBJICHO, YTO BOJIHBIC W3BJIICUCHUS WM TIOJUCAXAPUTHBIC
KOMILIEKCBI, TOJY4YeHHbIE W3 Haa3eMHbIXx dactedt V. tricolor u V. arvensis
CIIOCOOCTBYIOT YMEHBIIICHUIO BBIPAKEHHOCTH BOCTAINTEIBHONW pPEAKIMH, YTHETAIoT
CTEIICHb Pa3BUTHsI OTeKa KOHCYHOCTECH OCJIBIX MBIIICH IMPU aCENTHICCKOM BOCIIAJICHHH,
BbI3BaHHBIM BBejicHHeM ¢opmaiimHa [13, 18]. VYMeHblleHHE BEIWYMHBI OTEKa I10
CPaBHEHUIO ¢ KOHTPOJIEM HAOJIFOMaeTCsl TIPH ICHCTBUM TOJIMCAXapHUIHBIX KOMIUICKCOB B
no3e 100 mr/kr (yBenuueHue 1036l HE OKa3bIBaeT BIWSHUS Ha Benuuuny dddexra). [lpu
TOM aHTHIKCCYJATHBHAsl aKTHBHOCTh COIMOCTABMMA WJIM TPEBOCXOIUT TaKOBYIO Y
npernapaTa CpaBHGHHS — HACTOS I[BETKOB KaJleHAyJbl. [IpyM W3ydeHHWH BIIMSHHUS Ha
nporQepaTUBHBI KOMIIOHEHT BOCHIAJICHUSI YCTAHOBJICHO, YTO BOJHBIC M3BJICUCHHS W
NOJIMCAaxapuaHble KOMIUIEKChl B 103€ 200 MI/KI OKa3bIBalOT BIMSHUE HA 0Opa3oBaHUE
(bUOPO3HO-TPAHYISAIIMOHHOW TKAHW, COTIOCTAaBMMOE WJIM TPEBBHIIAIONIEE TAaKOBOE Y
HACTOS IIBETKOB KajeHIyJ bl [16, 21].

DKCTpakT Haa3eMHO# vactu V. odorata mposiBiisieT BHIPAKEHHYIO aKTHBHOCTH B
oTHomeHnH Bupyca rpunma [158]. U3snedyenus u3 tpaser V. tricolor muayrupyroT
arioNTO3 PAKOBBIX KJICTOK B IperapaTax aHTHAHTHOTCHHOW aKTUBHOCTH HAa KypPUHOU
XOpPHOHAJUTAHTOUCHOW MeMOpane [364].

BhiiesieHHbIe W3 TPaBbl Pa3IMYHbIX BUIOB poaa (uanka HukioTH sl (Cyclotides)

o0jafaT JOCTAaTOYHO IIHPOKUM  CHEKTPOM  (papMaKOJOTMYECKOTO  JAEMCTBHSL.
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[{ukmoTuABl  XapaKTepU3yIOTCS  MPOTHUBOOIMYXOJEBHIMH M MPOTHBOBUPYCHBIMU
coiictBamu [333]. MHccnemoBanmsmu E. Svangard u coaBTOpPOB yCTaHOBJICHa
IIUTOTOKCUYECKasi aKTHBHOCTh ATOM TPYIIIBI COCTUHECHUH, BhIeNeHHbIX U3 V. tricolor,
OTHOCHTEILHO onyxoJieBbiX KiteTok U-937 GTB (iumdpoma) m RPMI-8226/s (mueoma)
[265, 354]. BoraThiMM HMCTOYHHKAMH IMKJIOTHIAOB C MOIIHBIMU ITUTOTOKCHYHBIMU
cBoiictBamu siBysitorest V. alpina u V. biflora [356]. [{ukmoTuabl, BeIIEICHHBIC U3 B
V. odorata wmpaHCKOTO TPOHMCXOXICHUS, O00JaTaIOT BHIPAKEHHOW AHTUMHUKPOOHOI
aKTUBHOCTBIO 1-6 mr/mi mpotuB Staphylococcus aureus u rpamMIogoKUTEIbHBIX
NaTOr€HHBIX MUKpOOpraHu3moB [260].

Ha mnpenMer HamW4yus MNENTHIAOB W WX MPOTHBOOITYXOJEBOTO JECHCTBHS
uccienytortces Apyrue Bunel ¢uamok. C. Wang u coaBropamu nokazaHa antu- BIY
aKTUBHOCTH IIUKJIOTH/IOB, MMOJTYYCHHBIX U3 KuTaiickoro Buaa V. yedoensis [240, 347].

HccnenoBanusimu, npoBeaeHHbiMA S.M. Mortazavian u coaBTopamu J0Ka3aHo,
4TO JTWIAlleTaTHass W OyraHoibHas ¢pakuuu V. tricolor o6mamgaloT MOIIHOM
IIPOTHUBOOITYXO0JICBOM aKTUBHOCTBHIO OTHOCHTEIHHO HerpooOmactomsl [319, 333]. Dtumu
K€ aBTOpPaMH YCTAHOBJIEHO, YTO BOJHO-CIIUPTOBBIC H3KCTPAKTHI M HATHUJIAllETATHAS
¢bpakmus V. tricolor mogaBisiroT mpoaMdepanno KISTOK KapIMHOMBI IICHKH MaTKH
[334]. Tlpu wuccnenoBanuu (JIABOHOMIOB AaNMWICHHWHA W KBEPICTHHA YCTAHOBJICHBI
WHTUOMPYIOIIUE CBOWCTBA HA PA3BUTHE MEJIAHOMBI M €€ METACTa3UPYIOIIUNA MOTEHIIAAT
[284]. TTo nammbiM S. Verna u A. Singh ramioBasi kuciaoTa, oOHapy>KEHHasi B BUIAX
pona ¢uanka, o61a1aeT IPOTUBOOITYXO0JIEBBIM AciicTBUEM [361].

Bonubie uzpnedenus V. tricolor cogepxaTt OMOIOrHYeCKH aKTUBHBIC ITUKIOTH/IBI,
uHruoupytrounme nponudepanuto numdouutoB B IL-2  3aBucHMBIM  00pazom.
[Tomy4yeHHbie pe3yabTaThl JAIOT OCHOBAHHUS [IJII WCIOJB30BAHMS PACTUTEIBHBIX
IpernapaToB 3TOTO BUJA B JICUCHHHM PACCTPOWCTB, CBSI3aHHBIX C THIEPAKTHBHOCTHIO
uMMyHHOU crctemsbl [309].

BonopactBopumbie monucaxapuibl, BBIJICTICHHBIE W3 HAA3eMHOW Yactu V.
mirabilis, V. palustris, a Taxxe BogHO-ciupTOBOM 3KcTpakT V. reichenbachiana

MMPOABJIAIOT IMIPOTHUBOOITYXOJICBYHO dAKTUBHOCTDb U O6J'I3I[aIOT HMMYHOCTUMYJIMPYIOIITUMHU
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cBoiictBamu [159]. Tlomucaxapunbl HagzemHoi dactu V. yedoensis, mucnoib3yemoi B
MEIUIUHCKON TipakTuke KnuTas oka3piBalOT IMMYHOCTHMYIIMpYIOIIee aeiictue [292].

HoBblli IMKyMapuH, BbIICICHHBIA M3 3THianeratHoi ¢pakiun V. yedoensis
mumepackyneruH (dimeresculetin) Bmecte ¢ apyruM auKymMapuHOM 3y(HOpOMHOM U
3CKYJICTUHOM IPOSBIISUIA aHTUKOATyJITHTHYIO aKTUBHOCTH [238].

Pactenust poma ¢uanka u3gaBHa MIMPOKO MPUMEHSFOTCS B HAPOJHOW MeauiuHe. B
gacTHOCTH, V. arvensis u V. tricolor ucromip3yroT npu KOXKHBIX 3a00JICBaHHSX, TAKUX, KaK
IK3eMa, AJUICPTUYECKUI JIepMaTHT, Iuare3, 53Ba, YIpeBas CHITb M JPYTUX KOXKHBIX
HaToJoTusIX. B ATHX ciydasix, Kak MpaBuiio, MOJTyYeHHbBIC N3BJICUCHUS HA3HAYAIOT BHYTPb
U HapyXHO B Buje KommpeccoB wim npumouek [131, 195]. Hamzemnas uactp V.
thianschanica wucnone3yercst B yWTypCKOH HApOJAHOW MENUIIMHE B  KadecTBE
YKApPOITOHMKAFOIIETO U JICTOKCUIIMPYIOIIETo cpeicTia [341].

Tpamgumonno V. tricolor, V. betonicifolia u apyrue Buasl poma ¢uanka
WCIIOJIb30BajIach B Ka4eCTBE CEAATHBHOTO TIPH PA3IMIHBIX HEPBHBIX PACCTPOMCTBAX BO
MHOTHX cTpaHax mupa. [275, 294]. Hacroii tpaBsl V. uniflora B mHapogHoii meauiuHe
Cubupu mnpuUMeHsSeTCs TpPU HEPBHBIX OOJIE3HAX, CyIOporax y JeTel M POXKCHHII.
Ham3emHasi 4acTh pacTeHHH 3TOTO BHJA, PAclapeHHAsh B MOJIOKE, HCIIOJB3YETCS TMPH
JIeYeHUH TTaHapuIKs U maponuxwus [158].

[To manueiM A. Ghorbani criupToBO# SKCTPAKT, MOJYYCHHBIN W3 HAA3EMHON YacTH
V. tricolor B skcmepuMenTe Ha Mblmax B jgo3ax 50, 75, 100, 150, 200, 300 mr/kr,
BBEJICHHBIN KUBOTHBIM 3a 30 MuH 10 mneHTtoOapOutana (30 Mr/kr), yBenWYUBAaI
IPOJIOJDKUTEIILHOCTD TICHTOOApOUTANI-UH TyIMPOBAaHHOTO cHa Ha 51% [294].

[Ipu uccnenoBaHuM rekCaHOBOM (ppakiuu, MOTYYEHHON U3 HaJ3EMHON 4acTH
V. betonicifolia N., Muhammad u coaBropamMu YCTaHOBICHBI AHKCHOJIMTHYECKUE,
AHTHJICTIPECCAHTHBIC, 00€300JIMBAIOIINE, CEATUBHBIC M MPOTUBOCYIOPOKHBIE CBOMCTBA
[234, 247].

JXKapornoHmwkaromee W MPOTUBOBOCHAIUTEILHOE JEUCTBUE OOHAPYKEHO TIPH
uccnenosanuu V. tricolor, V. betonicifolia, V. yedoensis, V. tianschanica, V. mandshurica
[234, 241, 242, 247, 277, 335, 338]. Drunareratipie U xyiopodopmusie (pakiwpn V.
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betonicifolia mpu konnenTparuu 100 Mr/mim 001a7af0T aHTUTEITBMUHTHON aKTHBHOCTBIO
otHocuTebHO Pheretima posthuma, Cephalobus litoralis u Helicotylenchus indicus [279].

HccnenoBanusiMu, TpoBeAeHHBIMA P.A. ByOeHYMKOBBIM TIO OIpEACTICHUIO
OCTPOW TOKCHYHOCTH, YCTAaHOBJICHO, YTO BBEJCHWE MBIIIIAM BOJHBIX HW3BJIeYCHHU V.
tricolor B mo3ze g0 9000 wmr/kr (B mepecuere Ha aOCOJIOTHO CYXO€ ChIPhE)
MOJIUCAXapUIHBIX KOMIUIEKCOB U TPYMIBI MOJUGEHOIBHBIX coeAuHEeHn B a03ax 300
MI/KI HE MPUBOAWIO K THOCIHM XUBOTHBIX. B pesymbrare LDsy B ombiTax He
ycTaHOBJIeHA. TakuM 00pa3oM, MOTyICHHBIE TaHHBIC TIO3BOJISIOT CUUTAThH UCCIIETyeMble
00pa3Ibl HETOKCHYHBIME B HCITBITAHHOM JiramnasoHe 103 [18, 19, 159].

[Tomyuennsie w3 TpaBbl V. tricolor momucaxapuabl B go3ax 200 u 300 mr/kr
MaJIOTOKCHUYHBI, HE BBI3BIBAIOT PE3KUX H3MEHEHUN B COCTOSIHUM M TIOBEICHYCCKON
XapaKTePUCTHKE JKMBOTHBIX. B OIbITaxX BOJHBIC M3BJICUCHUS HE BBI3BIBAIM MECTHOI'O
pa3apakaromero JACUCTBUS MO0 OTHOIICHUIO K KOXKEe U CIU3UCTON 00osiouke HOca [19,
51]. TlonucaxapuaHble  KoMIulekchl V.  tricolor  3amepkuBanmu  pa3BUTHE
BOCITAJINTEJIBHOTO MPOLECCA, BBI3BAHHOTO TEPMHUUYECKUM 0KOTOM WJIM BBeICHHEM 2,5%
pactBopa dopmanpaeruaa [19, 180].

dapmakoneitnsie Buapl V. tricolor u V. arvensis o0iagaroT aHTHOKCHIAHTHOM
aAKTUBHOCTBIO, YTO OOYCJIOBJICHO TIPHCYTCTBHEM CPEIHEMONSPHBIX W TOJSPHBIX
NPHUPOJIHBIX COCAMHECHUN, K KOTOPBIM OTHOCITCS ()JIABOHOWIBI W WX TJIMKO3HIBI,
KyMapUHbI, OKCHKOPUYHBIE KHCIOTHI U Jip. [159, 367].

[To mamusiM Bin Li ¢ coaBTropamu mpu mnpuMeHeHuH cyOcTanuuu V. patrinii
NPOUCXOAUT HMHAYKIHS (PEpMEHTa TI'e€MOKCHI€HAa3bl, YTO MPHUBOJUT K aKTHBALUU
IUTONIPOTEKTUBHOW M MMMYHOMOIYJIUPYIOIIEH JEATEIPHOCTH THUIIOKAMIIA M KIIETKax
MuUKporiauu y mbiiei [310].

Bonuble  wusBimeuenus w3 V.  tricolor  HasHadaror B KadecTBe
IIPOTHUBOBOCIIATTUTEILHOTO U 0O0JICYTOJISIIOIIETO CPEICTBA MPH JICYCHUH YPOJIOTHICCKIX
3a00JIeBaHUH, TaKUX, KaK MPOCTaTHT, YPETPUT, B TOM YHCIE TPH 3aTPyIHEHHOM
MOYEHCITYCKaHUH, 3a00JeBaHUAX MOYEK (3a HUCKIIOUECHUEM TIIoMepyJoHehpuTa) U

MoueBbIBOMsAIMX TyTer [49, 96, 97, 216]. WccnemoBanusmu, mpoBeneHHbiMA HS.
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Siddigi 1 coaBTOpamMH YCTAaHOBJICHBI THIIOTCH3UBHBIC M THIIOXOJCCTCPUHEMHYCCKHE
cBoiicTBa SkcTpakTa V. odorata [352].

Hamzemubie yactu V. tricolor ucmosb3yroTes s MOTy4eHUs] TOMEOaTHISCKOM
HACTOWKHM. DTa JeKapcTBEHHas (opMa BKIIOYEHA B TOMEOTATHYECKYIO (hapMakormero
['epmanuu u psjga apyrux eBporeiickux rocyaapcet [307]. JIpyrue Buabl ceMeiicTa
¢buankoBble, He BolleamMe B (hapMakoIel, TakKe HCHOIb3YIOTCS B HApOJHON
MEIUIIMHE MHOTHX CTpaH. B KadecTBe NPOTHMBOKANIJIECBOTO M OTXAPKHUBAIOIIETO
CpeICTBa MpU OPOHXOJIErOYHBIX 3a00IeBaHusaX mpuMeHstoTces V. mirabilis u V. odorata.
B tuberckoit u kutaiickoii meaunune V. brachysepala, V. dissecta, V. mandshurica, V.
odorata, V. patrinii, V. variegata pexoMeHAyIOTCS TpH TyOepKyse3e JErKux,
KpYIIO3HOM ITHEBMOHMHU, THOMHOM IuieBpute. B EBponeickux crpaHax HEKOTOpBIE
BUJIBI (DUATIOK TPUMEHSIOT B KAa4YECTBE OTXAPKHUBAIOIIUX CPEACTB MPHU 3a00JCBaHUAX
ropia, Oponxutax, Tpaxeutax [138]. B Poccuiickoit deneparyu uasika npeasiokeHa B
KauecTBE OMOJIOTMYCCKU aKTUBHOM 100aBkH K muine [138].

Haponmnas MemuimHa psjga CTpaH HCIOJB3YeT MPEACTaBUTENICH 3TOrO poja, B
gactHoctd: V. canina, V. disjuncta, V. hirta, V. odorata, V. suavis u V. tricolor B
KayeCcTBE MOYETOHHOro u mpotuBoBochaautensHoro [131, 158]. Tlpu KOXKHBIX
3aboseBanusx (QypyHKyJIbI, KapOyHKYJIBI, JepMATHTHI M Jp.) Ha3HadaroT V. ambigua,
V. brachysepala, V. palustris, V. reichenbachiana, V. stagnina « V. uniflora [159]. B
THOCTCKOW MeauIMHe Haa3eMHas dacth V. biflora mpumensieTcs kak remocraTudeckoe
cpeactBo u npu mapanudax [158]. Hamsemuyro uacte V. Canescens B HapOIHOM
MeuimHe [lakucTana UCTOIB3YIOT TIPU 3a00JICBAHUAX MIEUEHU, TUIIEPTOHUH, MAIIPUN
u paka [303].

N3naBHa pactenus poaa ¢huaika B THOSTCKON W KUTANCKOW MEIUIIMHE U CTpaHax
EBpoOIbl MPUMEHSIFOTCS MPU Pa3IUYHBIX 3JI0KAYeCTBEHHBIX omyxossx: V. arvensis, V.
langsdorffii, V. mandshurica, V. odorata, V. patrinii, V. tricolor [158]. C aroii xe
IIEJIBbIO MCITOJIb3yeTes V. arvensis ¢ JlaTBuu, KpoMe TOro, €€ Ha3HaYaroT NPU aHEMHUIX U
acrenuu [154]. Bonmuwie u3miedenus tpaswl V. biflora B TpagummonHON kurtaickoii
MEJUIIMHE TIPUMEHSETCS TIPH BOCMAJICHUAX JIMM(PATHISCKUX Y3JIOB U TPU TMapaanyax

[158]. ITo nanubIM uccnemoBanuii HI. MOON 1 coaBTOpOB BH/IBI pojia raiika 00J1aaar0T
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AHTHIUIA3MOIMAIILHOW aKTUBHOCTBIO [246], V. tricolor oka3pIBalOT aHTUTHIIOKCAHTHOE
neiicreue [133].

[IpencraButenmu ponma (uamka KpoMe MEIUIMHCKOTO TPUMEHEHHUS IIHPOKO
UCIIOJIL3YIOTCSI B KOCMETHUSCKOH W IMHIIEBOM MPOMBINUICHHOCTH, Harpumep V. odorata
[236, 267]. DkctpakT u3 TpaBsl V. tricolor BBeieH B COCTaB KOCMETUYCCKHX CPEJICTB
bupmsr «Pollenay [278].

Takum o0pa3oM, pacTeHHs poja (uagka IMHUPOKO MPUMEHSAIOTCS B MEIULIMHE
EBpPONEHCKUX CTpaH, TPAJAUIIMOHHOM MEIMIIMHE BOCTOKAa (THOETCKOM, KHTaNCKOM),
W3BJICUCHUS W3 HUX NPOSBIAIOT IN Vitro, in VivO m ex VIVO MHpOKHUW CIEeKTp
OMOJIOTUYECKON aKTUBHOCTH, YTO JOKA3bIBACT JICKAPCTBEHHYIO IICHHOCTH PACTCHHM
storo poxa [16, 115, 341]. Cnemyer OTMETHTh, YTO HEIOCTATOYHO H3yUCHBI
XUMHUYECKUN cOCTaB, 0€30MaCHOCTh MU TOKCHYHOCTh HM3BJICYCHUM W3 pacTeHUU pojaa
¢duanka, MEXaHU3MBI HX (apMaKOJIOTHIECKOTO NeHCTBUA. [ pemeHus 3Tux mpooieM
aKTyallbHO H3yueHHEe (HapMaKOJIOTHUECKUX U TOKCHUKOJIOTHMUYECKHUX CBOWCTB IIHPOKO
pacrnpocTpaHeHHBIX BHIOB poja (uajka in Vitro u in vivo, kak oTMedajaock B 0030pe H.

Zhu et al., 2015.

1.5 MeToabl KOHTPOJIA KAa4eCTBA ChIPbS U MPENapaToB, MOJYYeHHbIX U3 BU/I0B

ponaa Viola L.

Jia obecriedenuss >PPEKTUBHOIO JEHCTBHS JIEKAPCTBEHHBIX IMpENapaToB, B TOM
YHCIIe PACTUTEIHHOTO MPOUCXOKICHHUS, TIEPBOCTEIIEHHOE 3HAYCHHUE UMEET MX KadecTBO,
MOATOMY BONPOCaM  CTaHIAPTU3AIMM H  KOHTPOJIO KAayeCcTBAa  JIEKAPCTBEHHOT'O
PACTHTEIILHOTO ChIPhsi M (PUTONPENApaTOB, MOJNYyYaeMbIX W3 ITOTO CHIPbS, MPUAACTCS
oombmioe 3Hauenue [31, 98, 113]. JleueOnoe nerictBue JIPC u mpemaparoB (uaiku,
3aBHCUT OT KOMIUICKCA OPTaHMYECKUX W HEOPraHWUYECKHUX BEIICCTB, BXOMAIIMX B HX
coctaB. B 92ToM KoMIUIekce TJIAaBEHCTBYIOMIAS POJb MPUHAICKUAT (HEHOTBHBIM

COCTMHEHMSIM | Tionucaxapuam [19, 253].
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B Ta6JII/II_Ie 2 MNPUBCACHBI CBCACHWA O MCTOAAX CTaHAApPTU3AIlUM CbhIPpbs U

npenapaToB (PHUaKH.

Tabnuna 2 — MeTo/ibl cTaHAApTU3ALMN CHIPBS U MIPENapaToB U3 (GUATKH TPABBI

HaumenoBaunue
OKa3aTes

' PO XIV usn.
[34]

EBponeiickas papmakomnes
[274]

TpaBa ¢puanku

d1aBOHOU/IbI, B
nepecyeTe Ha PYTUH

He meHee 1%

He menee 1,5%

[Tosnmmcaxapuapl

He MeHee 8%

OB, u3BjIEeKacMbIe
BOJOM

He meHee 30%

MypaBbuHas (0€3BOJH.) -
BOJa; 65:15:20); pytun Rf —
0,5

Koaddumment - MHUHUMYM 9
MOTJIOIICHHUS

MOPOIIIKA

[TogmuHHOCTH TCX (atunanerat - kucnota | TCX (kodelinas kuciaoTa —

CUHEE; TUIIEPO3U] —
YKEJITOBATO — 3€JICHOE; PYTUH
— YKEJITOBATO- KOPUYHEBOE
okpamuBanue B YO cBeTe)

Hacroiiku roMmeonaTuueckue MaTpPpHUYHBIC

ODC 42-0027-05 «Hacroiiku

TOMCOIIaTUYCCKas1

a) o00Opa3oBaHHME CTONKOMU
MIeHbI Mpu BeTpsxuBanuu 0.5
MJI HacToMku ¢ 10 M1 BOJIBI;
0) oOpa3oBaHHE€  TOHKOMU
3€JICHOU IJIEHKH npu
nobaBineHuun K 2 MJT
HAaCTOMKH
TUMETHIIAMUHOOEH3aJIbIET H-

Ja

TOMEOIIaTHYCCKHUE dapmakornes I'epmannm
MaTPUYHBIE)
Cyxoil ocTaTok He menee 2,3 % He MeHee 2, HO He Oosee 3 %
OTtHOcCUTENBHAS 0,940 - 0,960 0,836-0,846
IJIOTHOCTD
[TognMHHOCTH 1. IIBeTHBIE peaKIuu: 1. IIBeTrHble peakiuu TMpHU

no0aBJIEHUH K HACTOMKE:
a) xmopuaa xemneza (Il) —
3€JICHOC OKpAIllBaHHE;

0) wHatpus kapOoHata +
IUXJIOPXUHOH-XJIOPUMHU B
ATaHoJIe — rojiyooe
OKpaIlTBaHUE;

B) alleTara CBUHIA + HaTpus
MoHoruapodocdara +

pa30aB. a30THON KHCIOTHI —
KPacCHOE HIIH JKEJITO-KpacHOE
OKpalTuBaHUE;

2. TCX (nensHas ykcycHas
KHCIIOTa-BoJ1a-0yTanon-1,
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2. TCX (mypaBbuHas | 14:30:56); riroko3a — cepo-
KHCJIOTA — BOJIA — | 3€JICHOE; pYTUH — 3€JICHOE;
stunanerar; 17,5: 17,5:65); | dbaroopectienH — )KenToe
pyTHuH, KodelHas KUCIOTa Ha | OKpallluBaHUE C PACTBOPOM
YpOBHE CTaHJIaPTHBIX | aHUCOBOTO aJIbJICTU/IA.
o0pasIon

B cootBercTBUM ¢ TpeOboBanusMu ['® PO XIV B cTtaThe Ha TpaBy puaiku B pazjaesne
«BHenHue mpu3HAKW) TPHUBEICHO OMUCAHUE CBHIPbs (MOP(GOIOTHYECKHE TPHU3HAKU, UX
napaMeTpbl U OpraHoJIenTHYecKue cBoicTBa). B paznmene «Mukpockomus» B ['d Xll|
yKa3aHbl OCHOBHBIC JIMAarHOCTMYECKHE TMPHU3HAKK JAHHOTO ChIPbS (MPOCThIE HEXKHO-
OopoiaByaThle BOJIOCKH M JKEJIE3UCThIE BOJIOCKM C MHOTOKJIETOYHOM TOJIOBKOW Ha
MHOTOKJIETOYHOM HOXKKE, XapakTep CTPOCHHs YCTBUL, KJIETOK OSIHMIECPMHUCA, JPY3bl
okcanara Kaiublst U 1p.). P.A. byOeHUMKOBbIM pa3zpaboTaHa METOAMKA OIpENEICHUs
KOJIMYECTBEHHOTO COJepXaHus ()JIaBOHOUJOB B Chipbe (puanku TpexuseTHou, M.A.
CMUPHOBOI U COABTOPaMU NPEUIOKEH IPAaBUMETPUUECKNN METOJ] CTaHAAPTU3ALIMH TPABbI
(braKy TIOJIEBOM 10 coieprkaHmIo rmoymcaxapuioB [19, 188], skmouennsie B '® PO X1V
U3JIaHUSL.

EBpomneiickast ¢apmakorness «European Pharmacopoeia 8.0» mpemycmarpuBact
Xpomarorpapuueckue UcciaeIoBaHus ChIpbs (PMANKK ¢ MACHTU(UKAIMEH OCHOBHBIX IPYTIIT
beHombHBIX coenuHeHn ((h1aBOHOUIOB, (HEHOTKAPOOHOBBIX KUCIIOT) C MCIIOIb30BAHUEM
ToHKocHoMHONW Xxpomarorpaduu (TCX). B coorBercTBUM ¢ TpeOOBaHUSIMHU STOTO
HOPMATUBHOI'O JIOKyMEHTa, KOJIMUYECTBEHHAs! OLEHKa CyMMbI ()€HOJIbHBIX COEIMHEHUH, B
nepecyeTe Ha PYTHH, JOJDKHA MPOBOIUTHCS CIEKTPOPOTOMETPUUECKUM METOJOM IpHU
mmuHe BodHBI 410 HM. MuHMMabHOE cojepkaHue (uaBoHOMIOB B ceipbe V. tricolor
JIOJDKHO OBITH He MeHee 1,5% [274].

dapmakonerHas cTaTbs HA T'OMEONAaTHYECKYI0 HACTOMKY, IOJy4YaeMyl W3 TPaBbl
V. tricolor, B cooTBeTCTBHMHM C TpeOOBaHUSIMU TOMeoTaTHieckor (apmakornen ['epmanuy,
NPEIyCMaTpUBAaET OLEHKY KauyecTBa ChIPbA. OJTOT JOKYMEHT BKIIIOYAET OIMCAHHE
HACTOMKH, omnpefesieHHe MOJIMHHOCTH (Ka4eCTBEHHbIE I[BETHHIE PEAKIMUM Ha OCHOBHbBIC
rpynnsl BAB u uccnenoBanue cocraa ¢ npumeHeHuem TCX), HOpMUpPOBAaHUE CYXOTrO

OCTaTKa U OTHOCUTEJIbHOU TUTOTHOCTH (Tabnuna 1.2) [273, 274].
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JlanHple TaOMMIBI 2 CBUIETEIBCTBYIOT, YTO BOMPOCHI CTAHAAPTU3ALMH CHIPbS U
npenapaToB U3 (pUaNKu TPaBbl PELICHBI He 10 KOHIA. J[J1s 3Toro Heo0xoauMo pa3padboTaTh
Y TIPEIUIOKUTh COBPEMEHHBIE METOMKU KOJIMYECTBEHHOTO OIPEAEICHHs MONCcaXaprIoB,
B3aMEH TPaBUMETPUYECKOTO METOJA, a TaKkKe MOPSIOK YCTAaHOBICHUS MOIJIUHHOCTH
CBIpbSl U TPEMapaToB C JOCTOBEPHOH HACHTH(DUKAIMEH WHAWKATOPHBIX KOMIIOHEHTOB

COBPCMCHHBIMH MCTOJdaMH aHAJIN34A.

3akiroueHue o 0030py JIUTEepaTyphl

AHanM3 TMTEepaTypHBIX TAHHBIX MTOKa3all, YTo BUAKI poja Viola conepkar koMruteke
OMOJIOTMUYECKH AKTHBHBIX COEIMHEHUH: (DIaBOHOMABI, aHTOLMAHbI, (HEHOIKApOOHOBBIE
KHCJIOTBI, KyMapUHbl, AMUHOKHUCIIOTHI M IPYTHE TPYMIIbI BEIIECTB, 00JIaJat0UX ITUPOKUM
CIIEKTPOM (hapMaKoJIOTHUECKOro ieicTBus. OHAKO 3TU CBEJCHUS B OCHOBHOM KaCalOTCs
dapmakonerinpix BugoB (V. tricolor u V. arvensis), npyrue npencraBUTeNIH 3TOTO poja
MaJI0 M3y4YeHbl, XOTS MHOTME W3 HHUX IIMPOKO HCIOJB3YIOTCS 3a pyOEeXKOM B KaueCTBE
JIEKapCTBEHHBIX CPEACTB, B TOM 4YHMCJIE W B HApOJHOW MenuuuHe. MHOroO4McCIEeHHBIE
NpeaCTaBUTENU pojia (huanka, rnpouspacraromme Ha Teppuropun PO (Cubups, JanbHuit
BocTok) B OOJBIIMHCTBE CBOEM MPAKTHUECKU HE U3YUCHBI.

[TpoBeneHHbIN aHAIM3 METOIOB CTAHAAPTU3AIMU ChIPbsl U NpenapaToB U3 (UaKu
TpaBbl MOKA3aJl, YTO HEOOXOAUMO pa3padOTaTh COBPEMEHHbIE METOJIMKH KOJIMYECTBEHHOTO
OIpEIENICHNS MTOJIMCAXapHUI0B, B3aMEH I'PaBUMETPUYECKOIO METOA, peKoMeHayemoro I'd
PO Xl u3g.

B sjwureparypHbIX =~ HMCTOYHMKAax  HET  CBeIEHUH 1o  MOpQoJoro-
MHUKpPOJUATrHOCTUYECKOMY HCCIIEIOBAaHUIO BUAOB pojaa (¢uaiaka, 3a HUCKIIOYEHHUEM
(dbapMakoneHbIX BUJIOB, HET JAHHBIX M MO MEXBHIOBOW JUATHOCTUKE ChIpbsi. C yyeToM
TOTO, YTO MHOTHUE BUJIbI (PHAJIOK MPUMEHSIOTCSI B HAPOIHON MEIUIIMHE 0€3 yCTaHOBJICHUS
BUJIOBOM MPHUHAJJICKHOCTH, HEOOXOIUMO TMPOSCHUTH BOIPOC, KAaKUE MOIYJISPHBIE BUIbI
MOTYT OBITh UCHOJIB30BAHBI B KaYECTBE MPOU3BOISAIIMX PACTEHUH. ITH BOIPOCH MOKHO
PELINTh MPU KOMIUIEKCHOM (hapMaKOTHOCTHYECKOM M (hapMakKoJOrHYECKOM H3yYEHUU

HIMPOKO PACIPOCTPAHEHHBIX BUAOB Ha OOLIMPHBIX TEPpUTOPUSIX PD.
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W3 MHOXeCTBa BHIOB 3TOT0O pofa, pacrnpocTpaHeHHbIXx B Cubupu u Ha [lanbHem
BocToke, Hanbosiee MepCrneKTUBHBIMU [Tl U3y4YCHHS, HA HaIll B3I, SBISIOTCS: (huaska
onHorerkoBas — Viola uniflora L., duanka caxammuckas — V. sacchalinensis Boiss.,
¢umanka Jlanrcnopda — V. langsdorffii Fisch. ex Ging., ¢wuanka aByxuBerkoBas — V.
biflora L., ¢puanka I[Tatpsna — V. patrinii Ging., huanka necuanas — V. arenaria L., ¢puanka
Cenbkupka — V. selkirkii Pursh ex Goldie u ¢uanka koporkommopuesas — V. brachyceras
Turcz. Ucnonb3oBaHue Ha3BaHHBIX BUAOB (uanku HaceneHueM P® mpu pasmuuHbIx
3a00JICBaHUSIX OPOHXOJIETOYHON CHCTEMBI, B YPOJOTMYECKOW MPaKTHUKE, JEPMATOJIOTHH,
IpH JPYTHX MATOJOTUSIX W TMOYTH TOJIHOE OTCYTCTBUE CBEIACHHH 00 MX XHMUYECKOM
COCTaBE CITy’KaT OCHOBAHHUEM JIJIsSI H3YUCHHUS ITOU TPYIIIBI PACTUTEILHBIX O0BEKTOR.

Takum 00pa3om, mocie yriyOJICHHOTO KOMIUICKCHOTO HCCIICIOBAHUSI OHU MOTYT
paCIIMPHUTh ACCOPTUMEHT BHIOBOTO COCTaBa (DUAJIOK, MPUMEHSIEMBIX B MEIUIIMHCKON
NPaKTHKE, SBJSISICh TIOTCHIIMAIBHBIMU HCTOYHUKAMHU JIGKApCTBEHHBIX CpeIcTB. BHeapeHue
B MEIUIIMHCKYIO IPAKTUKY HOBBIX PACTHTCIIBHBIX OOBEKTOB TTO3BOJIUT YBEIUYHUTh
CBIPhEBYIO 0a3y 3a CUET MOMOJHHUTEIBHBIX MPUPOJHBIX UCTOYHUKOB U KOMIUIEKCHOTO HX

HCITIOJIb30BaHMsI.
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I''TABA 2 MATEPHUAJIBI U METO/bI UCCJIIEJOBAHUA

2.1 MarepuaJbl HCCJIEI0OBAHMS

OObeKTaMu HAIIMX MCCIEIOBAaHUN CIyXuia TpaBa (UajIKkd OJIHOIBETKOBOW —
Viola uniflora L., puanku Jlanrcaopda — Viola langsdorffii Fischer ex Ging., ¢uanku
caxanuHckoi — Viola sacchalinensis Boiss., ¢uanku ITatpsna — Viola patrinii Ging.,
¢uanku npyxmserkoBoir — Viola biflora L., ¢uanku necuanoit — Viola arenaria D.,
¢uanku Cenbkupka — Viola selkirkii Pursh ex Goldie, ¢uanku KOpOTKOMIIOPIIEBOH —
Viola brachyceras Turcz.

ChIpbe HuCCIIElyeMbIX BUJOB 3arOTaBJIMBAIA B BereTallMOHHBIE Tepruoabl 2002-
2016 rr. (maii — utonp) B Upkyrckoi n CaxanuHckon obnactsax, KpacHosipckom kpae,
peciyonuke bBypsatusa. 3aroTroBi€HHOE pACTUTENIBHOE CHIPhE BBICYIIMBAIN  C
MCTIOJIb30BaHUEM BO3YITHO-TEHEBOU CYIIKH, YIIAKOBBIBAIN U XPAHUIH B COOTBETCTBHH
¢ TpeboBanusiMu HopMatuBHOU qokymeHTanuu (TOCT 17768-90, I'd X1 u I'd XIV)
[29, 32]. COop pacTUTETBHOTO CBIPbSI TMPUYPOUYHMBATM K OKCICAUIIMOHHBIM
peCypCcoBeIYECKUM paboTaM.

BunoBas mpuHAIEKHOCTh MCCIEIYEMbIX PACTEHHM oOmpesesieHa B CUOMPCKOM
uHctutyte (usznonorun u Ouoxumun pacreHuit (CMUOUBP) CO PAH r. Upkyrck,
CTapIIMM Hay4YHbIM cOTpyaHUKOM A.A. Kucenesoil.

s xpomartorpauyeckux aHaIM30B WCIOJL30BAHBI CTaHIAPTHBIE OOpa3IIbL:
rajuioBoit kucinothl — (Fluka, katanoxusiii Ne 3378), kodetinoi kucnotsr — (Sigma, kat. Ne
0625), dbepymnosoit kucinotel — CO (TY 9369-143-0486244-01), Xx710pOreHOBOM KHUCIOTHI —
(Sigma, xat. Ne 3878), anurennna — (Fluka, kar. Ne 10748), recniepuauna — (Sigma, xar.
Ne 04125), runeposuma — (I'CO OC 42-0106-03), kBepueruna (I'CO ®C 42-1290-79),
mroreonuHa — ['CO (DC 42-3130-95), moreonuH-7-riuko3uaa — ['CO (DC 42-3130-95),
pytuHa (Sigma, xat. Ne 2303), kymapuna (Acros, kat. Ne 11053), ckomnoseruna (Sigma,
kaT. Ne 2500), apabunossl (Sigma, kat. Ne 3131), D — ranakrossr (Fluka, kar. Ne 48259), D
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- mroko3bl (Fluka, kar. Ne 16301), D — kcunossr (Sigma, kat. Ne 3877), L — paMHO3BI
(Sigma, xat. Ne 3875), D — dpykrossr (Fluka, kar. Ne 15760); ramakTypoOHOBOW KUCIIOTHI
(Fluka, xat. Ne 48280), rimroxypoHoBoii kucinotsl (Fluka, kar. Ne 49335) [209].
Hns  oskcrpakuuu BAB  u  mpurotoBneHuss  XpoMaTorpauUyeckux — CHUCTEM
UCITIOJIHb30BAJIM PACTBOPHUTEITM MAPKU «4.» U «X.U.», XpOMaTorpadupoBaHue B TOHKOM CJIO€
npoBofwiock Ha Iwiactmakax “Silufol UV — 2547, Yexwus; “Sorbfil”, P®. Ilpu

UccieoBaHusIX MeToZioM bx nucmons3oBanacek Oymara Filtrak u Jleannrpanckast.

2.2 MeToabl HCCIAEA0OBAHUM

Jlist hapMaKOTHOCTHYECKOTO M3YYCHHS MCCIAEAYEMBIX PACTHTEIBHBIX O0OBEKTOB,
OIICHKM KadecTBa PACTUTEILHOTO CHIPbSl HCIIOIB30BaJIUd COBPEMEHHBIE XUMHUYECKHE,
(bu3HKO-XUMHYECKHE, GU3NICCKUE METO Bl uccienoBanus [33, 34, 72, 78, 325].

Onpenenenue noanuaHoctu JIPC

Ot6op mpod mpomeaeH B cooTBeTcTBHHM ¢ TpeboBanusmu ODC 42-0013-03
«[IpaBuiia MPUEMKH JICKQPCTBEHHOTO PACTUTENBHOTO CBHIPhS W METOJABI 0TOOpa Mmpod» U
ODC.1.1.0005.15 «OT160p P06 JNEKAPCTBEHHOTO PACTUTENLHOTO CHIPHS U JIEKAPCTBEHHBIX
pactutenbHbIX npemnaparoy ['® PO XIV [34, 128].

OmnpezeneHre MOTMHHOCTA MCCICIYEMOTO PACTHTEIBHOTO CHIPhS OCYIIECCTBIISLTN
METOJlaMH MaKpO- W MHUKPOCKOIMMYECKOTO aHaliu3a B COOTBETCTBUU C OOIMMHU U
gacTHeIMA cTaThsiMu [® Xl u IT'd PO XIV wm3n. [34, 170, 171]. Hsyuenwue
MOP(hOJIOTUYECKUX TMPU3HAKOB HCCIIEIYEMOTO CBHIPhS TPOBOJWIA B COOTBETCTBUH C
TpeboBaHusiMU ctaTh «TpaBeD» [32].

MUKpPOCKONIMYECKUH aHaIW3 PACTHTEIBHBIX OOBEKTOB IMPOBOAWIN COTJIACHO
O®C.1.5.3.0003.15 «TexHnKka MUKPOCKOMMYECKOTO M MUKPOXHUMHUYECKOTO UCCIEAOBAHUS
JICKQpPCTBECHHOTO PACTUTEIILHOTO CHIPhS M JICKAPCTBCHHBIX PACTUTEIBHBIX MPEMapaToBy C
UCrojb3oBaHueM Mukpockona ‘“buonam P-117 ¢ okynspamu x7, X10, X15 u oObekTHBaMU
x8, x20 u x40 [34]. U3 aHanuTHueckoil mpoObI MOMy4aad Mpenaparbl M0 METOAUKE

IIPUTOTOBJIEHUS] MUKPOIPENIAPATOB U3 LIEJTBHOIO, PE3aHOIO M MOPOIIKOBAHHOIO CHIPbS B
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cootBeTcTBUU ¢ TpeboBanusimu ODPC.1.5.1.0002.15 «Tpase» [34]. Mukpodororpaduun
BbINOJIHEHBI Ha Mukpockone JIOMO MUKME]] — 1» ¢ ounokymsipom AVY-12 1,5x
(oxymsip x10 u o0bekTuBbl: %3,7, x10, %x20, x40) ¢ momoIpo 1UGPoBOH (HOTOKAMEPHI
Canon PowerShot A85. TIMomyuennsie (oTorpaduu 00padaTHIBAIMCH C HCIIOIL30BAHUEM
KOMITbIOTepHOM mTporpamMmsbl “GIMP 2.8.14”.
DUTOXUMUYECKHUE UCCIICTOBAHMS

Beinenennsie Uia M3ydeHHus BUABI pojia Quanka ¢ MOMOIIBI0 (PUTOXUMHUYECKOTO
aHanmm3a wuccienoBaHbl Ha Hamuuue BAB: denonmbHBIX coenuHeHUE ((h1aBOHOUIOB,
(EHONBHBIX KUCIIOT, KyYMapHUHOB, AYOWUJIBHBIX BEIIECTB), MOJMCAXapUA0B, aMHUHOKHUCIIOT,
MaKpO- U MUKPORJIEMEHTOB.

Jlns oOHapy»keHus: OMOJIOrMYECKH aKTUBHBIX COEIMHEHUH B CHIPhE MCIOJIb30BAIN
BOJIHBIC, BOJHO-CIIMUPTOBBIC, XJIOPOPOPMHBIC, STHIAIETATHbIE (paKiuy, XapaKTepHBIC
Ka4eCTBEHHBIC PEAKIIUH, a TAKKE XPOMATOTrpaPUUECKUe METOIbI.

HccnenoBanue heHOIbHBIX COETMHEHUI

10,0 © BO3AYIIHO-CYXOrO0 M3MEIBYEHHOTO Chipbs (1-2 MM) HccienyeMbIX BHIIOB
TpexKpaTHO 1o 30 MUHYT SKCTParupoBalid Ha BOJSTHOM OaHe ¢ 00paTHBIM XOJIOAMIEHUKOM
criuptoM >TrnoBbiM 70 %, B manmpHeiIieM W3BICUCHHUS OOBETUHSITM U yMApUBAIHA TOJ
BaKyyMOM JI0 BOAHOTO ocTaTka. /Iyl ocaykaeHus JIMIO(UIbHBIX BELIECTB BOJHBIN OCTaTOK
oxJlaxaanu W (GuibTpoBaiM. B janpHeilleM MOydeHHBIA KOHIIEHTpAT TOJBEprayin
CEJIEKTUBHOM 3KCTPAKIMHU JAUATWIOBBIM 3(UpOM, XJIOpOPOPMOM, STHIAUETATOM U
OyranonoM. Ilocne ynaneHust pacTBopuTenedl KaxIyl0 (QpPakLUIO HCCIENI0BAIM Ha

npeaMet Hanans BAB (kauecTBEeHHBIN aHATN3 U XpOMaTOorpapuIecKue UCCICI0BaHuUS).

daBOHOUIBI
KauecTtBeHHbIi aHamm3
OnpeneneHrie  (HIABOHOMIHBIX  COCAMHEHWH  TPOBOIWIA B A(UPHBIX,
ATUJIAIIETATHBIX, OYTaHOJNBHBIX (PPAKIMAX W B BOJHBIX OCTaTKaX, M3y4aeMbIX BHIIOB C

NPUMEHCHHEM OOIIEU3BECTHBIX ISl 3TOW TPYIIbI PEaKlnii KauecTBEHHOro aHanm3a [81,

122, 210, 286, 293]:
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— nuaHuauHOBas peakius (mpoba Chinoda) — K TOMYYEHHBIM H3BIICUCHUSIM
NpUOaBISUTA  KUCJIOTY  XJIOPUCTOBOJOPOIHYIO KOHIICHTPUPOBAaHHYI0 W MAarHHUEBYIO
CTPYXKKY,

— [OMaHuauMHOBas peakuuss 1o bpuanty. Ilocne mnpoBeneHuss LUAaHWIWHOBOU
peakiMu K TOJy4eHHOM cMmech MpuOaBsuid 1 M OKTaHONa M TepeMelIBaIu
(OKpalllMBaHHUE OKTAHOJBHOTO CJIOSI CBUCTEIILCTBYET HATMUUE arJINKOHOB (DIABOHOUJIOB);

— ¢ 10 % pacTtBOpOM HaTpus TUAPOKCUIA (TEMHO-KENTOE OKPAITUBAHUE,

— ¢ 2 % pacTBOpOM aTIOMUHMS XJIOpUa (KEITO-3eJIEHOE OKpAIIUBAHUE);

— TUAPONU3aThl (DIABOHOMAHBIX TJUKO3UIOB C (DEIMHTOBOM KHUIKOCTHIO IIPH
HarpeBaHUU JAI0T OCAJKU KUPIUYHO-KPACHOTO 1IBETA;

— ¢ OOpHO-IMTPATHBIM PEAKTUBOM B3aUMOJCUCTBYIOT S- OKCH(IIABOHBI 5-
OKCHU(TAaBOHOHBI

— C pacTBOPOM CBHHIIA areraTa (KeIThli ocaaok naroT (uaBonouasr ¢ O-
JMOKCHUTPYIITO# B Koublie) [25, 72, 293].

KauyecTBeHHBII cOCTaB (DIABOHOMIOB HCCIENOBAICS METOAaMH OyMakKHOH U
TOHKOCJIOMHON XpoMaTorpaduu [86, 210, 213, 214].

Xpomatorpaduyeckoe uccienoBanue mnposoawnu Ha Oymare FN-1, FN-5,
“@unpTpak” B cucrtemax pactBoputeneil: 15 % pacTBOp KHUCIOTHI YKCYCHOM; OCH30J1 —
ATUJIAIIETAT — KUCIIOTa YKCycHas kuciota (50:49:1). JlerexTrpoBaiiu 30HBI aacopOLu B
Y®- cBere 10 M mocie 0OpabOTKM MapaMH aMMHaKa, CIIUPTOBBIM PACTBOPOM HATpUs
ruapokcuaa, 2 %  METaHOJBHBIM  PAcTBOPOM  LUPKOHHMS  OKCHUXJIOPH[A.
XpomatorpagupoBanue Metogom TCX mpoBogwiioch Ha  XpoMarorpapuyueckux
wiactunkax Silufol UV — 2547 (Yexus); “Sorbfil” [ITCX-A®D-A-Y® (Poccus).

KonnuectBenHbIl ananus

KonuyecTBeHHYI0 OLIEHKY CyMMbI (hJIaBOHOMJIHBIX COEIMHEHHH B Iepecuere Ha
PYTUH B  HCCIEAYEeMbIX BHJAX MPOBOAWIM  MeTojoM  auddepeHImanbHon
cnektpodoromerpun. [lo onrrdeckoit MI0THOCTH, 00pa30BaBIINXCS KOMILIEKCOB ¢ 5 %
COUPTOBBIM  pPAacCTBOPOM  AIIOMUHHUS ~ XJIOpUIA, ONPENeNsud  KOJIWYECTBEHHOE

cogepxkanne (raaBonowmoB (rmaBa S5, pasgen 5.1.1). Merox He TpeOyer
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I[OHOJIHHTCJIBHOﬁ OYHMCTKH I/ISBHC‘leHI/II;'I, MOJIYUYCHHBIX U3 PACTUTCIBHOI'O ChIPbS, U 1aCT

BOCIIPOM3BOAMMEIE pe3yibTathl [25, 210, 211].

DeHOoIKapOOHOBBIE KUCTOThI

KavecTBeHHBII aHAH3

@deHONBHBIC KUCIIOTHI OOHAPYXHMBAJIM B OSTHIAECTATHBIX (DPakIusIX METOAaMHu
OyMaXHOH M TOHKOCIOWHOM xpomarorpadun. lccnemoBanue ¢ HCIOIB30BAHUEM
OymaxHOM Xpomartorpaduu IPOBOAWIN B cucteme. 2 % pacTBOP KHCIOTHI YKCYCHOH ¢
MOCTICYIOIAM TIPOCMOTPOM XpomarorpaMMm B Y®- cBeTe 70 W mocCie 00paboTKH
JETEKTUPYIONTUMH PEaKTHBAMH: TTapaMU aMMHUaKa, THa30TUPOBAHHBIM N-HUTPOAHITHHOM.

HccrnenoBanusi METOJOM  TOHKOCIOWHOW — Xpomarorpaguul  MPOBOJIWIM — HA
xpomatorpaduueckux riactuHax “Silufol UV — 254 (Uexwus); “Sorbfil” IITCX-A®D-A-
Y® (Poccusi) B cucteme pactBopuTeneit: xyiopodopM — cnupT — Boga (26:16:3).
CranmapTHBIMH 00pa3liaMy  CITYXWIM (DEHONKApOOHOBBIE M OKCUKOPUYHBIC KHCIOTHI
dbupm-niponsBoautenei Acros, Fluka, Sigma.

KonuyecTBeHHbI aHATN3

Copepxanue  (PeHOIKAPOOHOBBIX  KHUCJIOT  OMNPEACTsUIM  METOJOM  MpSMOM
CIIeKTpOo(OTOMETPHH B IepecueTe Ha rajUIOBYIO KHCIOTY Ha mpubope “Lambda 35 UV/
VIS” Perkin Elmer instruments (CILA) npu qmuse BoiHbl 275 HM. B xo1e paspaboTku
JTAHHOW METOAMKH OBUIM W3yuYeHBl yCJOBUS M3BJICUCHHUS (HEHOIKAPOOHOBBIX KHUCIOT U3

CBIPbS, TAKHE KaK M3MEJIBYCHHOCTH CBIPbs, SKCTpArceHT M BpeMs skctpakiwu [11, 206,

211].

Kymapunsl
Hanuure KyMapuHOB ONpeAesiii B XJIOpOPOPMHON  (pakiyu METOIOM
TOHKOCJIOMHOW XxpoMarorpadun Ha xpoMaTtorpadudeckux ractudax “Silufol UV — 254”
(Uexus); “Sorbfil” [ITCX-AD-A-Y® (Poccust) B cuctemMe pacTBOPUTEIICH: STHIAIICTAT —
oenzon (1:2). JlerekTnpoBaHuEe NPOBOAWIM TapamMu ammuaka, 10 % CHHPTOBBIM

pPacTBOPOM HATpUsl THAPOKCHAA. XpOoMaTrorpammbl MnpocmarpuBaivd B Y®- cBeTe 110 U
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nocie 00OpadOTKH  TPOSBISAIONMIMMHU  peakTmBamu  [36].  Jna  maeHTH(HKanu

OOHapYKEHHBIX COCIMHEHUI MCTIONB30BAIU CTaHIAPTHBIE 00pa3Ibl KyMapHuHOB.

YcTaHoBeHHE CTPYKTYPbI (PEHOIBHBIX COEAMHEHUHN

bonpmioit 06beM nHpOpMaIK 0 CTPYKType (DEHOJNBHBIX coeauHeHui maer Y d-
cnektpockonusi. Crektpel noromieHuss B YO — u BUAUMON 001acTH CHUMaIM Ha
cnektpoporomerpe «CO — 46» (PD) m Ha peructpupylonieMm crekrpodoToMeTpe
“Lambda 35 UV/ VIS” Perkin Elmer instruments (CIIIA) B KroBeTax ¢ TOJIIMHOMN
MOTJIOMIAroNnIero cios >kuakoctd 10 MM B quamna3zone ot 200 am 1o 600 HM.

JIyis ycTaHOBNIEHHSI CTPYKTYPhI (DEHOJBHBIX CoeTUHEHMI Y D- CIEKTPhl CHUMAIH C
KOMILJIEKCOOOPa3YIOIUMU U HOHU3UPYIOITUME JI00aBKaMHU:

— ¢ 1 % cnupToBBIM paCTBOPOM HATPHS allETaTa;

— C KUACJIOTOM OOpHOI ¢ HATpHsI alleTara B METUIIOBOM CITUPTE;

— ¢ 5 % CIUPTOBBIM PACTBOPOM ATFOMHUHUS XJIOPUIA;

— ¢ 1 % cnupToBBIM paCTBOPOM HATPHS dTHIIATA.

HccnenoBanuss ¢ wucnoap3oBanueM MK — cnekTtpockonmuu NpoBOIMIM HA
criektpoorometpe “Vertex — 70 (Bruker, I'epmanus).

[IpuMeHeHne B aHanu3e BblIEIsieMbIX BAB KHCIIOTHOTO, IIEIOYHOTO THIPOJIN3a,
METWJINPOBAHUS, AllCTUJIMPOBAHUSA M JAPYTUX TpaHchopmarvii mo3BOJMIO MPOBECTH HX
unenTudukaruio [295, 297].

Jnst vccnenoBanusi coctaBa ()EHOJIBHBIX COCIMHEHUN MCTOIB30BAICS KUCIOTHBIN
rugapons ¢ 1 — 10 % pacTBOpOM KHCIOTHI XJIOPUCTOBOIOPOIHOM MPH HarPEBAHUHM CMECH C
00OpaTHBIM XOJOAMIBHUKOM Ha mpoTshkeHun 1-3 waco [78, 297]. Ilporecc rumponusa
KOHTPOJIMPOBAIU METOAOM bX.

[enounoit ruaponu3 mpooawics ¢ 0,5 % BOIHBIM paCTBOPOM KaJvs TUAPOKCHIA
Ha BOJSTHOM OaHe Ha MPOTSHKEHUH 2 YacoB.

ALICTWIIMPOBAHUE MO3BOJISIET YCTAHOBUTH KOJMYECTBO OKCUTPYII B MCCIIETYEMBIX

AIrJIMKOHAaX WM B 3aBUCUMOCTHU OT UX IIOJIOKCHUA OIPCACIINTE PCAKIIMOHHYTO CITOCOOHOCTb.
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[Ipy aneTWIMpOBaHWH WCIIONB30BAJICA CBEKEIIEPETHAHHBIM YKCYCHBIM AHTHIPUL C
nobaBneHreM | Karii KUCIIOThI CEpHOM.

[lenovyHoe paciierieHue Mo3BOJISIeT UACHTU(DUIIMPOBATH CTPYKTYPY C BbIIEJICHUEM
(beHonoB 1 OkcuOEeH30MHBIX KUCIOT. [l]enounoe paciieruieHie OCyIIeCTBISIIN B paciijiaBe
IIEJIOYM Ha recyaHo OaHe rpu TemneparypHoM pekume 180 — 250 °C B teuenue 5-10
MuHYT. B pesynerate u3 ¢QnaBoHonmoB, HesamemleHHbIX 1o C-6 u C-8 mnomyuanu
bpakmuro, coaepKamyro (QIIOPOTIIONUH, W3 KHCIOTHOW (pakmuu 6-3aMeIeHHBIX
(1aBOHOUIOB N-OKCUOEH30MHYIO, POTOKATEXOBYIO U JIP. KUCIIOTHI.

MetunupoBaHue TO3BOJIMIIO OMPEACTUTh MECTa MPUCOSAMHEHHS YTIIEBOHOTO
KOMITOHEHTa W TIOJyYHTh IPOHM3BOJAHBIC C TOYHBIMH TeMIleparypamu IUIaBicHus [78].
MetunupoBanue NpOBOAWIM C HCIOJIB30BAaHUEM JUMETWICYNIb(aTa B Cpele aleToHa B
NPUCYTCTBHUU KaJvis kKapOoHara [78, 210].

TeMHepaTypy IJTaBJICHUS BBIJICJIICHHBIX COC,ZII/IHGHI/Iﬁ OIIpCACIIAIIN B OJ1I0Ke Kod)nepa.

UccnenoBanue 1yOMIbHBIX BEIIECTB

KauecTtBeHHbli aHamM3

JlyOusibHBIE BEIIECTBA OMPENEsJId B BOJHBIX W3BIedeHusx. s storo 5,0 T
U3MEJIbYEHHOTO ChIpbs (uanku nomemanu B konOy 100 mn, 3amuBanu 50 M1 BOAbI
OUMILICHHOM M HArpeBaJii B TEUCHHE Yaca C OOpaTHBIM XOJOAWIHLHUKOM, 3aTeM
collepkuMoe KoiObl oxyaxaanmu u  ¢unsTpoBand. ChIpbe, OCTaBIIeecs TOCIe
GUIbTpOBaHMS, €II€ JBaXAbl SKCTparupoBaid BoJOH. I[lomyueHHble W3BICYEHUS
O00bEIUHSIIN, KOHIIEHTPUPOBAIM TOJ BaKyyMOM M HCHOJIb30BaIU JJII Kaue€CTBEHHBIX
pEaKINK:

— ¢ 1 % pactBOopoM kenmatuHa B 10 % pacTBope HaTpHs XJIOPUAA MOSIBIISIETCS MYTh,
rcye3aroias mpu 100aBIeHUN N30bITKA JKEIaTHHA,

— ¢ 1 % pacTtBopoM >ke€1e30aMMOHMUHBIX KBAacCIlOB THIPOJIM3YyeMble JyOUIIbHBIC
BELIECTBA JAIOT YEPHO-CUHEE OKPAILIMBAHUE, & KOHAECHCUPOBAHHBIE — YEPHO - 3€JIEHOE;

— €O CMecblo pacTBopa (opMaibaeruga ¥ KOHICHTPUPOBAHHON KHUCIOTOU
XJIOPUCTOBOJIOPOJTHONM KOHJICHCHPOBAHHbBIE TyOWJIbHBIC BEIIECTBA BBHIMAJAIOT B OCAJOK,

THAPOJIM3YyEMBIC OCTAIOTCS B BOAHOM CJI0C;
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— ¢ 10 % pactBopoM ykcycHOKHCIIOro cBuHI@ B 10 % KHUCIIOTE YKCYCHOI:
TyOWIIbHBIC BEIECTBA TUAPOJIM3YEMbBIC BBIMATAIOT B OCAIOK (OCNbId XJIOMbEBUIHBIN), a
KOH/ICHCHPOBaHHbIE OCTAIOTCA B pacTBope [32, 34].

KonnuectBeHnHblii ananmus

Ha ceromnsmHuii JeHb W3BeCTHO Oojiee COTHH pPa3IUYHBIX METOJIOB
KOJIMYECTBEHHOTO OMpe/eieHUs] TyOUIbHBIX BEHIECTB: TUTPUMETPUUECKHUI, B OCHOBE
KOTOPOTO OKHCIIUTEIbHAS PEAKIHsl C KIS IIEPMaHTaHATOM; (POTOKOJIOPUMETPUICCKUI
OCHOBAaH Ha B3aUMOJCHCTBUU C COJIIMH >KeJie3a; MPU CHEKTPOPOTOMETPUUECKOM
METO/I€ TIPETyCMATPUBAETCS ONPEICIICHNE ONTUYCCKOM TIIOTHOCTH; TPABUMETPUICCKUI
METOJ OCHOBaH Ha OC@KJICHHHM JKEJIaTHHOM U Jp. JlocTaToyHO dYacTto MpHu
KOJMYECTBEHHOM  aHanu3e  JayownbHbix  BemectB B JIPC  ucnonb3yercs
IIEPMAaHTaHATOMETPUUECKNN MeTO JIeBeHTasIs.

Conepsxanue TyOMIBHBIX BEIIECTB B ChIpb€ BUIOB poja (hrajka omnpeaesiioch
HAaMU C HCHOJB30BAaHUEM IMEPMAHTaHATOMETPUUYECKOIO0 METO/Aa, BKIOYeHHOro B ['D
X1V n3nanus u ciekTpodoToMeTpudeckoro meroaa [32, 34, 48].

KonuyecTBeHHYI0 OLIEHKY AyOMJIBHBIX BEIIECTB B TIEpecueTe Ha TajuIOBYIO

KHCJIOTY OCYUIECTBJISUIM METOJOM MpPSAMON CIEKTPO(POTOMETpUH TP AJIMHE BOJIHBI

27542 um.

HccnenoBanue coctaBa PeHOMBHBIX coequHeHM MeTogoM BOKX

Jlnst m3ydenusi coctaBa (eHOIBHBIX coeauHeHnit metogom BOXKX TpaBy duanku
U3MeJIbYAIU JI0 pa3Mepa YacTHll, IPOXOASIINX CKBO3b CUTO ¢ oTBepcTUsaMu 1 mm [34,
40, 79].

5,0 T ceipbs moMeman B Kojady oosemom 250 mut, mpubapisiu 50 mi cupra
strnoBoro 70 %-Horo, KoJI0y NMpUCOEANHSIIN K 0OpaTHOMY XOJIOAWJIBHUKY U HarpeBaju
Ha KUIISIIEH BOJsSHON OaHEe B TCUCHHE 2 YAaCOB C MOMCHTA 3aKHIIAHUS CIUPTOBOIHOM
cMmecu B koioe. CMmech oxytaxaaid, GuiIbTPOBaIU yepe3 OyMaXHbI (GUIBTP B MEPHYIO
KoJi0y oOowsemMoM 100 wmu1, moBoawiau coupToM STWIOBBIM 70 %-HBIM 110 METKH,
nepeMemuBai U GuiIbTpoBanK (KUCCiaeayeMblii pacTBop). OJHOBPEMEHHO TOTOBHIIN

0,05 %-nbIle pacTBOpPHI CpaBHEHUS, MPEACTABISAIONINE COOOW CTaHAAPTHBIE PACTBOPHI
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¢dnaBononnoB B cnupte 3tusoBoM /0 %-HOM: rumepo3uia, recnepuanHa, ICKyJIeTHHA,
kemripeposna, pyTuHa, KBEpIETHHA, JIOTCOIUHA, allUT€HUHA, BUTEKCUHA, JIOTCOIUH-7-
INIMKO3UJa, OpUEHTHHA, poOWHMHA, ad3enuHa, OalikanvHa, HAPUHITCHUHA,
KBEpLUMEPUTPUHA, TUTUIPOKBEpLETHHA. TakoW e KOHILEHTPAUd HCIOJIb30BaIU
pacTBOpbl cpaBHEHUS (HEHOJKAPOOHOBBIX W OKCHUKOPUYHBIX KHUCJIOT: TalJIOBOM,
KOPUYHOM, Ko(eHHOH, HEOXJOpOreHOBOM, (HepylIoBOM, XJIOPOTEHOBOM, ITUKOPHUEBOM;
KyMapuHOB: CKOTOJIeTHHA, yMmOemudepoHa, KyMapuHa; a TakkKe KaTeXuHa,
AMUKATEXWHA U TAHUHA.

B2XX — ananu3z BAB npoBoauics Ha xpomarorpadge «GILSONy (moxens 305
®pannus); pyuHor wHxekTop, Monenb «Rheodyne 7125» (CIHA) ¢ mocnemyromeit
KOMIIBIOTEPHOM 00pabOTKOM pe3yJabTaTOB HCCIEJOBAHUS C IMOMOULIBIO IMPOTPAMMBI
«Mynstaxpom s Windowsy. B wucciiejoBaHUSIX HUCHONB30BAHBI METAJUTMYECKHUE
KoJIOHKH pazmepoM 4,6x250 mm PLATINUM EPS C18 100 A u KROMASIL C18 ¢
pazMepoM yacTull 5 MUKpOH. [loaBmxHOM (ha30il Cy WM CUCTEMBL: METAHOJ — BOJA —
dbocdopHas KucI0Ta KOHIIEHTpHUpoBaHHas, B cooTHommeHnu 40:60:0,5 u MmeTaHON — BoJa
— QochopHas KHUCIOTa KOHLEHTPUPOBAHHAas — TETparuapodypaH, COOTBETCTBEHHO:
37:57:0,5:6. Ananu3 mpoBOOWIM TpU KOMHATHOM Temreparype. CKOpocTh mojadu
amoenta 0,8 mu/muH. IlpomomkxutenbHOCTh, aHanu3a coctaBiasuia 50 — 70 MuH.
JleTekTUpoBaHUE OCYIIECTBISIOCH ¢ ToMmolplo Y®- perektopa “GILSON” UV/VIS
momensb 151, mpm nnuue BosmHBI 254 HM. B kadecTBe pacTBOPOB CpaBHEHUSA
WCITIOJIb30BAJIM CTaHIaPTHBIE 00pa3ilbl (heHOIBHBIX coenunenuii [192, 193].

O06BbeM BBOAMMON HCCleAyeMOM MpoObl U PacTBOPOB CpaBHEHUSI cocTaBiisil 20
MKI. WneHTudukanuioo pas3aensieMblX BEIIeCTB MPOBOAWIN IMyTeM COMOCTaBICHHUS
BPEMEHH  YACpPKHUBAaHUS KOMIIOHEHTOB CMECH CO BpEMEHaMHU YJEp>KUBaHUS
CTaHIAPTHBIX oOpa3noB. KomnuecTBeHHOE oOmpeneneHne WACHTU(DUIIMPOBAHHBIX
BEIIECTB B HCCIIeyeMOM oOpa3lie MPOBOAWIM IO IUIOMIAAHN MHKA, UCIONb3YsSd METOH

BHYTpeHHeH HopMam3armu [40, 79, 304].

Hccnenosanue yrieBoaos

KauectBenHoe 0OHapykeHHE CBOOOJHBIX U CBSI3AHHBIX CAXapOB



S7

OOHapy>keHre CBOOOJIHBIX CaxapoB B HCCIEAYEMOM ChIpbE MPOBOIWIN B BOAHBIX
u3BneueHusX. Jlng ompeneneHuss caxapoB B ChIPb€ HCIOJIB30BAJIACH KAYECTBEHHAs
peakuys, B OCHOBE KOTOPOM JIEKUT OKHUCICHHE albJCTUAHOM WM TJIMKOJIbHBIX
IPYNIIMPOBOK MOHOCAXapHJIOB COJSIMH JBYXBAJIEHTHOM MeIW B WIEJTOYHOW cpene (c
peaktuBoM @enunra). IlosBneHue B pe3ynpTare peakMU KUPIUYHO-KPACHOTO
OKpalllMBaHMs yKa3blBACT HAa HAJMYUE CBOOOIHBIX CaxapoB B MCCIECAYEMOM OOBEKTE.
Taxke mpucyTCTBHE CBOOOAHBIX caxapoB ompenensuiocb wmeronom TCX  Ha
xpoMatorpaduueckux IiactuHax “Silufol UV-254” ¢ wucmonb30BaHHEM CHCTEMBI
pacTBOpHTENel: aleToH — 3Tuianerat — Boja (50:40:10). JlerektrupoBaHue 30H aacopOimu
caxapoB IPOBOJWIM AHWIMHOBBIM PEAKTUBOM  (IU(pEHIIaMUHO-aHWIMH-(POochOpHO-
KUCIOTHBIH peakTus) [190, 191].

OOHapyXeHHE CBSI3aHHBIX CaxapoB

CBsi3aHHbIE caxapa 0OHAPYKUBAJIM KaY€CTBEHHBIMU PEAKIIUSIMU:

— Ipu A00aBJICHUU K KOHIIEHTPUPOBAHHOMY BOJHOMY M3BJICUEHUIO TPEXKPATHOTO
ob0beMa cripTa 3THII0Boro 96 % BhIMagaeT peIXJIOBATHIN ocaloK (Tomucaxapuip) [191];

— mocne rugposnmsa 5 % pacTBOPOM KHUCIOTHI CEpHON C peakTBOM DenuHra
00pa3yroTcs 00beMHBIC 0caaKu (TauKo3us) [15, 191].

Brigenenue noiarcaxapuIHbIX KOMIUIEKCOB

BHauane BbLAEISUTM BOJOPACTBOPUMBIE MOJMCAaXapHUIbl U3 1poTa 1, ocTaBiierocs
1OCJIe M3BJICYCHHUST (PEHOJILHBIX COCIUHEHUH W3 ChIPhbsi cnupToM JTHWIOBBIM 70 %. Jlns
storo 100,0 r BO3aylTHO-CYXOT0 MIpoTa 3aauBayid Bojow (1:15) u HarpeBasivn Ha BOJSTHOU
O0ane B Teuenne | uy. IloBropnoe wusBneyenue BPIIC npoBogwim aBaxkasl mpu
COOTHOIIEHUHU CbIpbe — 3KCTpareHT (1:10). CeIpbe oTHENSIIM UEHTPUPYTUPOBAHUEM.
[TomyueHHble 00BEAMHEHHBIC YKCTPAKTHI KOHIIEHTPUPOBAIU 1O BakyymoMm 10 20 % ot
MIEpPBOHAYATIFHOTO 00BEMa. 3aTeM MOJMCaxapuabl OCAKIATN TPEXKPATHBIM KOJIUYECTBOM
cnupta 3TUIoBOrO0 96 %, BBIMaBIIME OCATKKM OTHWIHTPOBHIBAIIM TOJ BaKyyMOM U
NOCJIE0BaTEbHO MPOMBbIBAIM 96 % CHUPTOM STUJIOBBIM, AlleTOHOM, BBICYIIMBAIA WU
B3BemmBay [80, 104].

W3 mpoTa 2, octaBHIerocsi mocjae BbIJICIECHUs] BOJOPACTBOPUMBIX MOIHCAXapHUIOB

U3BJICKAIM IEKTUHOBBIE BemecTBa cMechio 0,5 % pacTBOPOB KHUCIIOTHI IIABEICBOU U
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okcanmata ammoHus (1:1) mpu 80 — 85 °C. DkcTpakuuio NPOBOAWIA TPEXKPATHO.
OObeMHEHHBIC W3BJICUCHUS CTYIMIAIA 10 BaKyyMOM H OCKIAIM TNSTHKPATHBIM
o0beMoM ciipTa ATUIoBOro 96 %. Ocanok oThUIBTPOBBIBAIN, TPOMBIBAIIA CITUPTOM TOM
K€ KOHIICHTpAIlUH, BRICYyIIMBay 1 B3BemmBamm [80, 120, 200].

['emunienmonossl A u b axcrparuposanu 10 % pacTBopoM HaTpus TUAPOKCHIIA TIPU
KOMHATHOM TemrepaType B TeueHue 12 4acoB MpY COOTHOIIEHUU ChIpbs U 9KcTpareHTa 1:5
u3 1mporta 3, ocraBuierocs nociue Boiaenenus 11B. Boeinemsimu ' A mytem noGaBneHust K
W3BJICUCHUIO JIEJITHOM YKCYCHOM KUCIOTBl. Ocalok OT()UIBTPOBBIBAIM, BBHICYIIUBAIA U
B3BenmBau. K ¢uibTpary, ocraBmieMycs TIOCI€ BBIICICHUS TEMHUIIEIUTIONO3bI A,
T00aBISUIM TPEXKpaTHBI 00BbeM crmprta sTHiaoBoro 96 %, B pesynpTare oOpasoBaics
ocagok I'l] b. Ortor ocamok OTHUIHTPOBBHIBAIM, IMPOMBIBAIM CHUPTOM STHIIOBBIM,
BBICYIIMBAIU 1 B3BemmmBany [81, 104, 191].

KucnoTtHsIi rupoin3 noaucaxapuaHbIX KOMIUIEKCOB

VYcranosnenue MmoHocaxapuaHoro coctaBa komiuiekcoB BPIIC, TIB, I'ILI A u I'Ll b
HPOBOWIIOCH ITOCIIC THAPOJM3a KHCIOTOH cepHoit. s atoro Opamu 0,05 r (Tounble
HABECKH) IMOJMCAXapUIHBIX KOMIUICKCOB 3aKIFOYad B aMITyJIbl, PUOABIISIIM KHCIIOTHI
cepHort 2,5 M (1 momb/m) w ammynel 3amaumBamy [80, 190, 191]. Kommutekc BPIIC
noasepramy ruapoimsy mpu 95 — 100 °C B teuenue 6 uvacos, IIB rumponmzoBanmm Ha
nporsbkeHun 20-24 daco, I'l] — 72 waca mpw TOM XKe& TEMIIEPaTYPHOM pEKUME.
['maponm3atel MONMMCaXapuIHBIX KOMIUIEKCOB TEPEHOCHIM B KOHHYECKHE KOJOOUYKHA M
HelTpamzoBa 10 PH 7, ucnonsdys Oapust kapbonar. Ocanku OTHUIBTPOBBIBAIIH,
(GUIbTp MPOMBIBAIM BOJOH, K TMOJY4YEHHBIM (uibTpaTam npuoOasisuid 3-5 00beMOB
ciupra stusioBoro 96 %. [lpu mosBieHnm ocagkoB uepe3 1-2 dWaca TPOBOAMIH
buibTpoBaHue, B JajbHEHIIIEM (PUIBTpAT yHapyUBaIK U MOTyYaIl HEHTpalIbHbIE caxapa.

Ocanku OapueBbIX COJIEH YPOHOBBIX KUCJIOT CHUMAJIM C (PUIIBTpAa U PacTBOPSUIU
Bojzie, mpubasmsun katnoHUT KY-2 (H+) mo xucnoit peakumu (pH 3-4), dunbsrpoBanm.
Taxum 00pa3om, BeIAEIIIN KKCibie caxapa [80].

Xpomatorpaduieckue ucciae10BaHus

HccnenoBanue coctaBa MOHOCAXapHJIOB MPOBOAWIIOCH ¢ npumeHeHneM TCX Ha

mwiactuaax  “Silufol UV-254”, “CopOdun” B cucTeMe pacTBOPHUTENCH: aleToH —
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stunanerat — Boga (50:40:10) u BX ¢ ucnonp3oBaHueM cUCTeM: H-OYTaHOI — YKCyCHas
kucnora — Boja (4:1:5) u H-Oyranon — nupuauH — Boaa (6:4:3).

KauecTBeHHBIN COCTaB YpOHOBBIX KUCIOT TakXKe ycTaHaBiuBaiicsi MerogoM TCX B
CHCTeMe: 3TWIAreTaT — mupuauH — Boja (2:1:2) [214]. CoxepkaHre YpOHOBBIX KHCJIOT B
UCCIICAYEMBIX TOJIMCAXaPUIHBIX KOMIUICKCAX OMPEIeIsuid KapOa3oabHbIM MeTo1oM [291].
N3mepenre onTUYeCKON TUIOTHOCTHU MPOBOJMIOCH Ha cnekrpodoromerpe CD-46 mnpu
niauHe BOdHBL 535 HM. CTaHIapTHBIM OOpaslioM CIY)XKHWJa TajakTypOHOBasi KHCJIOTa
npou3sBojacTsa Fluka.

Omnpenencarie (QyHKITMOHATIBHBIX TPYII TMEKTHHOBBIX BEIIECTB, BBIICICHHBIX W3
TpaBbl (PHATIKH.

JIJis KaueCTBEHHOM OIIEHKH MEKTHUHOBBIX BEIIECTB IMPOBOAMIN KOJIUYECTBEHHOE
OIpPENICTICHNE OCHOBHBIX (DYHKIIMOHAIBHBIX T[PYNI: CBOOOAHBIX KapOOKCHIIBHBIX,
METOKCUJIMPOBAHHBIX ~ KapOOKCWJIbHBIX, OO0IIee KOJIMYECTBO  KapOOKCWIIBHBIX U

METOKCHJIbHBIX TPYIII TUTPUMETpUIecKuM MetozioM [30].

B3OXX ananu3 HEUTpabHBIX MOHOCAXapHIOB
JUist  neTanbHOro HMCCJEAOBAHMS COCTaBa THJIPOJIM3ATOB  MOJIMCAXAPHIHBIX
KOMITJIEKCOB npuMeHeH Meron BOXKX. Ananus npoBoawnu Ha BBICOKOA(D()EKTHBHOM
xugakoctHom xpomatorpade ¢upmbl «GILSON» ¢ mocnenyromieit KOMIbIOTEPHOU
00pabOTKOM pPe3yJIbTaTOB HMCCIICAOBaHHUS C MOMOIILI0 mporpamMmbl «Multichrom for
Windows». B kauecTBe HEmoJaBHXKHOM (ha3bl MCIONB30BaHA META/UTUYECKas KOJIOHKA
pazmepom 4,6x250 mm ¢ copoenToMm Yibrpacun-NH2, moaBmkHOU ¢azoi ciyxuia
cucTema: aleToHuTpui-Boja (85:15). AHanu3 MPOBOAWIIM MPHU TEMIEPATYPE KOJOHKHU
85 °C co ckopocThio momaud dmroeHTa 3 wur/mMuH. [IpogomKuTensbHOCTh aHaIM3a
cocraBmsuia 30 muH.  JleTeKTMpoBaHME  OCYIIECTBISLIA  C  [OMOIIBIO

CIEKTPO(POTOMETPUUECKOTO AETEKTOpa MPH JAJIHMHE BOJIHBI 190 HM.
Uccnenosanuto mnoasepranuck ruaponuszatel BPIIC, TIB, Tl A u I'l] b.
[TapannensHo rotoBunu ceputo 0,6 % BOIHBIX pacTBOPOB CPAaBHEHUS CTaHAAPTHBIX

00pasIoB caxapos.
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IIpucomoenenue pacmeopos (CO). B kadecTBe pacTBOPOB CpaBHEHUS
UCIIONB30BaJIM  PAaCTBOPbl PAMHO3bI, KCHJIO3bI, MaJbTO3bl, TJIIOKO3bI, apaOMHO3BI,
GbpyKTO3Bl, TrajmakTo3bl W MaHHO3bL. [l »Toro Opamu mo 0,15 1 yka3zaHHBIX
MOHOCaXapoB, TTOMEIIATN B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJI, pacTBOPSUTH B 15 M
BOJbl OYUIICHHOW W JIOBOAWJIA TEeM € pacTtBopuTesneM a0 MeTku. [lo 20 Mk
UCIIBITYEMOI'0 PacCTBOpPA U PACTBOPOB CPaBHEHHUS BBOJUIIU B XpoMaTorpad U mpoBOIUIH
UCCJICTOBAHMSI 110 BBIIICONMCAHHON METOIUKE.

MeronoM  BHYTpEHHEM  HOpMallM3alldd  YCTAHOBJIEHO  KOJUYECTBEHHOE
CoJIep KaHUe KaX/J0ro MoHocaxapupa. lccienoBaHus NMPOBEAECHBI B UCHBITATEILHON
naboparopuu ['bY3 [lentpa nexkapcrBeHHoro ooecneuenus (Mocksa).

KonnuecTBeHHOE ompeeneHue noaucaxapuaon

B cootBercTBUM ¢ TpeboBanusiMmu ['® XIV uza. ompeneneHue mnojaucaxapuioB
IpelyCMaTpUBAETCA TPaBUMETPUUECKUM METOJIOM. [[Js 3TOro M3MeIb4eHHOE ChIpbe
HKCTpAarupyercs ropsiueil BoAOW ¢ OOpaTHBIM XOJIOAWJIBHUKOM IPH HarpeBaHUM Ha

3J'ICKTpI/I‘IeCKOI71 IINIMTKE H B I[&J'IBHCIZH.ICM nojaucaxapubl OCAKAACTCA CIIMPTOM

THI0BBIM 96 % (1:3).

N3yuenune nunodunbHo# dhpakuun

KupopacTBOpUMBI KOMIIJIEKC MOJIy4Yaldd MYyTEM HCYEPIIBIBAIOLIEH SKCTPaKUUU
PaCTUTENILHOTO ChIPhsl U cOopa rekcaHoM. KauecTBEHHBIN U KOJWYECTBEHHBIN aHau3
AMMoGUIbHBIX (Dpakiuii WCCIeI0oBAIM METOJIOM XpOoMaTo-macc-crektpomerpuu [70,
126, 194, 371].

[IpoObl aHanM3upoBaii B CHUCTEME Xpomarorpad-macc-cnekrpomerp-OBM,
cocrosimelr u3 razosoro xpomarorpada Hewlett-Paccard 5890, macc-ceneKTHBHOTO
nerektopa MSD HP-5973 A wu cuctemsl oOpaboTku manubix «HP Chem Stationy,
colepxkaieit Ombnmmoreky Macc-criekTpoB Ha 250 Thicsu coeamuenui [305].
Pa3nenenue KOMIOHEHTOB CMECH IMPOBOJIUIM B COOTBETCTBUU C PEKOMEHIALMSIMU
katayiora Hewlett-Packard, Chemical Analysis Columns and Supplies (2002 — 2003 rr.,
p. 169). [Ipu 3TOM HCOIB30BaN KBapLEBYIO KaNMLISpHYIO KOJOHKY HP — 5 MS 30 m

x 0,25 mm x 0,33 MMk ¢ mpuBuTo (Bazoit 5 % denuwnmerwicwinkoHa u 95 %
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JTUMETHIONMCUIIOKCaHa, TOMIIMHA PUBUTON (a3el 0,33 MMK. AHATU3 POBOIWIN NPU
nporpammupoBanun temmeparypsl oT 100 °C go 300 °C co ckopocthio HarpeBa 10
°C/mun, temnepatypa wumxkekrtopa 280 °C, Temmeparypa wuntepgdeiica 290 °C,
TeMITepaTypa Macc-celeKTUuBHOro nerekropa 250 °C, ckopocTs ra3za Hocutenst (remws) 1
MiI/MuUH. O0BEM BBOJUMOM TpOOBI, B3ATON C MOMOIIBIO aBTOCAMILIEpa, COCTaBisLT 1
MK, COopoc oTcyTrcTByeT. JlaBieHHE B MHXKEKTOpE HMPOTpaMMHUPOBAIOCh ¢ 8,8 PSi 1o
22,0 psi. Macc-crieKTpbl MOJdyJalid MPH HOHWU3ANWW JJICKTPOHHBIM ymapom 70 eV,
CKaHHWPOBaHUU CTIEKTPOB OT 38 710 450 a.e.M. CO CKOPOCTHIO 2 CIIEKTpa B CEKYHIY.

Nnentudukanuio KOMIIOHEHTOB MPOBOAWIM IO TIOJHBIM MacC-CHEKTpaM C
ucnoins3oBanueM PBM (Probability Based Matching), Bxonsieit B KOMIUIEKT CUCTEMBI,
a Tak)Ke UHTEPHpEeTallud MacC-CIIEKTPOB Ha OCHOBAaHUU CIEKTPO-CTPYKTYPHBIX
KOPPEISAIUNA M TTIOCTPOSHHUS CEICKTUBHBIX HOHHBIX MAaCcC-XPOMATOTPaMM IO OTAEIbHBIM
XapakTepucTuueckuM HoHaMm. KoinyecTBeHHOE oOmpeeseHue OCYIISCTBISUIA 110
IUIOMIAM TUKOB HAa MACC-XpOMaTOrpaMMe U MX OTHOIICHHIO K TIOJITHOMY MOHHOMY TOKY
(TIC) [88, 212].

[Ipu o00paboTke AaHHBIX (UKCUPOBAIM CIEAYIOIIME TOKa3aTelu: Ha3BaHUs
COCIMHEHUM, BPEMEHA YACP>KUBAHUS, BEJIWYMHBI KOJIMYECTBEHHOIO BKJaJa B CMECH,
uHaeke cxoacrtea (Match qulity) 6uOaMOTEYHOr0 M TMOJYYEHHOTO CHEKTPOB. Eciu
unnekc cxoacrea (Match qulity) cocrasnsn 6omee 90 %, To 3TO CBUAETENBCTBOBAIIO 00
OYCHb XOpOIIEM COBMAJEHUMU CIEKTPOB U, B TMPHUHIMIE, MOCICAYIONIUN aHaIU3
CIIEKTPOB ObUT HE HYyXeH. B ocranmbHBIX ciydasx oOpamjaiy BHMUMaHHE Ha TaKue
noKaszaTelid, Kak KO3(PQUUUEHT TOXKIECTBEHHOCTH, pa3lInuue  «UJ€aIbHOrO
COBMAJCHUs» U KOd(DPUIMEHTa TOXKIACCTBEHHOCTH, MEPY UHUCTOTHI CHEKTpa,
KOd((PUIMEHT 3arpsS3HEHHOCTH, BEIMYUHY HAJICKHOCTH, B3AUMHYIO KOPPEIISIIHIO.

N3yuenne nmumouibHBIX (Ppakiuii, MOTYyYEHHBIX U3 TpPaBbl U3y4aeMbIX BHUJIOB,
MIOKA3QJI0 HAJIMYKWE B HUX COCAWMHECHUM PA3JIMYHOW XMMHUYECKOU HPUPOJBI, & UMEHHO:
HACBHIIMCHHBIX W HEHACHIIMICHHBIX BBICOKOMOJIEKYJISIPHBIX JKHPHBIX KHCJIOT, WX
MIPOU3BOJIHBIX U METUJIOBBIX 3(PHPOB, CTEPUHOB, TOKOPEPOJIOB U IPYTHUX OPTraHUICCKUX

COEIMHEHNN.



62

Macc-cnekTpbl JKMPHBIX KHCJIOT XOPOUIO HMHTEPIPETHUPYIOTCS Ha OCHOBAHHMH
CHEKTPO-CTPYKTYpHBIX  Koppemsuuii  [88]. Ilpu wuHTepmperanmuu  HeoOXOIUMO
3aperucTpUpOBaTh MUK  MOJIEKYISPHBIX HOHOB (M') 10  COOTHOLIEHHAM
MHTeHCHBHOCTeH M' M m30oTomHBIX MOHOB (M+1, M+2), onpenenuts GpyTTO-COCTaB
(Mo U30TOMHBIM COCTABOM MOHMMAIOT OTHOCUTEIBHYIO PAaCcPOCTPAHEHHOCTh U30TOMA
JAHHOTO DJIEMEHTA, BBIPAKEHHYIO B BHJIE€ OTHOUIEHUS MaJ0 PACHPOCTPAHEHHOIO
m30TOma K Oonee pacmpoctpaHerHoMy C/C, mampumep °O/*0), BbIIBUT
JMAarHOCTUYECKUM (PparMeHT MoJieKyibl. B ciayuyae KucioT TakoBoW oOpasyercs B

pesynbTate crelu(uuHoii neperpynmnuposku M [88].

+
- 7 lor\ on |7
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JInst KaXXJ10ro THIAa COEIMHEHHM CYIIECTBYIOT CBOM XapaKTEpPHBIE OCKOJOYHBIE MOHBI,
TO €CTh MAacC-CHEKTpP - «OTHEYaTOK HaJlbLeBy». Macc-ClIeKTpbl KUPHBIX KHUCIOT,
MOJlyYE€HHBIE B OIBITE, CPAaBHUBAIU C OMOIMOTEYHBIMH, MHAEKC cxoactBa (Q) s
OOJBIIMHCTBA BEIIECTB coOCTaBisyi He HmKe 90 %, ciieqoBaTeNbHO, COEOUHEHHE

UJCHTU(GUIIMPOBAHO MPABUIIBHO.

HMccaenoBanue coctaBa aMMHOKHUCIIOT

KauecTBeHHOE OOHapykeHUE aMUHOKHUCIIOT MPOBOJMIIA B BOAHBIX M3BJICUCHUSIX
C MOMOIIbI0 HUHTUAPUHOBOM MpoObI. [y uccienoBanus O6painy 3 T BO3AYIIHO-CYXOTO
HU3MEILYCHHOTO CHIPhs, 3aauBaid 30 MJI BOJbI OYMIICHHOW M HarpeBad ¢ OOpaTHBIM
XOJIOJUILHUKOM Ha KUIISIIEeH BoAsiHON OaHe B TeueHue | 4. M3BneueHue GpuibTpoBayin
1 IIOBTOPHO HMCUYEPIBIBAOINE AKCTparupoBaiv. Bce BoHBIC M3BIICUCHHS OOBEIMHSIN 1
ynapuBaid 10 25 MJI W HCHOJb30BaIM Uil KAUYECTBEHHBIX pEakiud U
xpomaTorpaduueckoro aHanuza. /s onpeneneHus aMUHOKHUCIOT CMENTUBAIM PaBHBIC

o0beMbl ucmbiTyeMoro wusBiedueHuss u 0,2 % CBEXKENPUTOTOBICHHOTO PacTBOPA
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HUHTUJIpUHA U HarpeBayn. [1o oxnaXJAeHuIo MoTyYeHHasi CMECh U3MEHSJIAa OKPACKY 10
KpacHO-(HOJIETOBOTO I[BETA, YTO MPEANOIaraeT HaJuIne aMHHOKHCIIOT.

Xpomatorpadpuueckue UCCIICI0BaHUS OCYIIECTRISLIN Ha riactuHkax “Silufol” B
CUCTEME PACTBOPUTEINICH: H-TIponaHo — Boja (7:3), sTuianerar — NUPUIUH — YKCyCHast
kuciora — Boja (30:20:6:11), B xkadecTBe ‘“‘CBHAETENCH’ HMCHOIB30BAIN JOCTOBEPHBIC
oOpa3ipl aMHHOKHCIOT (upmbl  “Sigma”. JIeTeKTUpoBaHHWE 30H aJaCOpOLHHU
aMUHOKHCJIOT Ha XpoMaTorpamme mpoBoawmm myrem oOpabotku 0,2 % BOIHBIM
pacTBOPOM HHUHTHUJPUHA, C TMOCJIEAYIOIMM HarpeBaHUEeM XpomaTorpaduyecKux
MJIACTUHOK J10 TIPOSIBIICHUSI OKPAIIEHHBIX 30H.

AMMHOKHCTIOTHBIN COCTaB HCCJICJIOBAIA C HCIOJIb30BAHUEM aMHUHOKHCIOTHOTO
anaimmsatopa «Amino Acid Analyzer 339» (Uexus). Ananus nposomunu B LiT — mukne. B
KayeCTBe CTaHIapTa  HCIOJL30BAIM  aMUHOKHCIOTHI  upmbl  «Sigmay». s
KOJIMYECTBEHHOW  OIICHKM  ONpPENEIUIM  IUIONQJd THUKOB  MJICHTHU(PHUIIMPOBAHHBIX
aMUHOKHUCIIOT. PacueT mpoBOAWIM B HAHOMOJISIX M HAaHOTPAMMAaX B aJMKBOTHOW YacTH,
HEMOCPEACTBEHHO HCIIOJIb30BAHHOM ISl  aHaJId3a, PACCUUTHIBAIM KOJIMYECTBEHHOE
coJiepaHre OOHAPYKEHHBIX CBOOOHBIX M CBSI3aHHBIX aMUHOKUCIIOT B MI/T (B MepecueTe
Ha CyXO0€ BEUIECTRO).

OnpeneneHre CBSI3aHHBIX AMUHOKHUCIOT —OCYHIECTBIBSUIM TOCIE KHUCJIOTHOTO
ruziposmza. J{Jis ucciieioBaHus HCIOJIb30BaHA HABECKA CYXOr0 OCTATKa, MOJIyYEeHHAs IS
ornpezesieHus: CBOOOIHBIX aMUHOKHUCIIOT 25 Mr, K Hel mpubasisuit 4 mi 6 M pactBopa
KHUCJIOTBI XJIOPUCTOBOJOPOIHOM, IEPEHOCUITU B aMITyJTy, OTKaUMBAJIA BO3IyX Y 3allavBalIu.
[IpoBommm tugponu3 B teuenue 24 4 npu 105 °C. IlomydeHHBIM TMapoM3ar mocie
yHapyuBaHUs JOCyXa MPOMBIBAJIM BOJIOM OYMIIEHHON 10 TOJHOTO YIAJICHWS KHUCIIOTHI.
['maponuszar ynapuBalii U paCTBOPSUIMA MPU MEPEMEIIMBAHUNA B 5 MJT HATPUU-IUTPATHOTO
oydepa. Ocanok oTnensuii HeHTpUGYyrupoBaHUEM, OUUIIICHHBIA PACTBOP MCCIIEI0BAIN Ha

AMHUHOKHCJIOTHOM aHAJIU3aTOPC.

HccnenoBanue opraHu4eckux KuciaotT Merogom BOKX
N3ydenune cocrtaBa OpraHUYeCKUX KHUCIOT mpoBoauian metonoM BOXX. [lmsa

ATOTO 0KOJI0 2,0 T ChIphs (TOYHAsI HaBeCKa) MoMeNIaiu B K00y BMecTUMOCThiO 100 mut,
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npubaBsid 40 M BOJBI OYUIIICHHOW, MPUCOEANHSIIN K OOPaTHOMY XOJIOAMJIBHUKY U
HarpeBajii Ha KUISIIEH BOJSIHOW OaHe B TeUeHHUE | yaca ¢ MOMEHTA 3aKUIaHUs BOJAHOM
cmecu B konbe. Ilocie oxmaxaeHus cMech (pUIBTPOBAIU 4Yepe3 OyMakHbIA QUIBTP B
MEpHYI0 KoJi0y BMecTHMOCThIO 100 M1 M 00BEM JOBOAMIM JIO METKH BOJIOM
(uccnemyeMblil pacTBOp).

JIJisi IpUTOTOBJIEHUS] PACTBOPOB CPABHEHHUS OPraHMYECKUX KHCIOT Opaid Io
0,025 T ackopOWHOBOM, TUMOHHOM, IIIABEJICBOM, SIOIOYHON (MaJIMKOBOM), STHTAPHON H
BUHHOKAMEHHOM KHUCJIOT, TOMEIIAId B MEpPHYIO KOJOy BMeCTUMOCThIO 50 M,
pactBopsiii B 25 M pactBopa cepHor kuciotel 0,05 M, pgoBomunu Tem ke
pacTBOpUTENIEeM 10 METKM U TepeMmemuBanu. MccienoBaHue coctaBa OpraHMYECKUX
KHUCIIOT TPOBOJUIM Ha BBICOKOAI(DPEKTUBHOM >KHUJIKOCTHOM Xpomatorpade (Gupmbl
“GILSON* ¢ mocnemyromieii KOMIBIOTEpPHON 00paOOTKOW pPE3yIbTaTOB C ITOMOIIBIO
nporpammbl  “Myneruxpom st “Windows®. HemnonsmxkHoi (a3zoit  ciryxuia
MeTajuIndeckast KooHka pasMepom 6.5x300 mm ALTECH OA-1000 Organic Acids. B
KaueCcTBE MOABUAKHOM (a3bl ucnonbizoBad 0,05 M pactBop cepHolt KucinoThl. CKOPOCTh
nomaun HmoeHTa 1 wu/mud. Temmnepatypa kononku 20 °C. [lerexktupoBaHue

MIPOBOJIAIIOCH C MOMOIIBI0 Y D- neTekTopa npu JiruHe BOIHbI 190 HM.

HccnenoBanue 3J1eMEHTHOTO COCTaBa

JIeMEHTHBIN COCTaB M3y4aeMbIX BUI0B ONIPEAETISIIN METOJIOM
pentrenodyopeciientHoro ananmmza (PD®A). POA nepcnektvBeH, a B psAne CilIydacB
HE3aMEHUM i1 00€CTICYEHUN AHATUTHUYECKOTO KOHTPOJISI MPUPOAHBIX OOBEKTOB, B TOM
qucie W JICKapCTBEHHBIX pacteHmid [95, 177, 224]. Hapsamy ¢ oOmen3BecTHBIMU
JIOCTOMHCTBaMH (BBICOKOW TMPOU3BOJAUTEIBHOCTBIO M HAJECKHOCThIO H3MepeHuil) POA
o0J1a/1aeT HEOCTIOPUMBIM MMPEUMYIIIECTBOM Tepe]] AeCTPYKTUBHBIMU MeTofdamu. Ha anamus
oOpazerr MoCTymaer 0€3 XHUMHYECKOTO WM TEPMHUYECKOTO BO3ACUCTBUSA, IO3TOMY,
uHGOpMAITHS O €r0 UCXOAHOM COCTaBE COXpaHseTcs: 0e3 KaKuX-THO0 CBS3aHHBIX C ATUMU
npoueccamMmu  u3MeHeHud. [Ipu 3TOM B pe3yabTarax OTCYTCTBYIOT —IOTPEIIHOCTH,

CBA3aHHBIC C BO3MOJKHBIM HCIIOJHBIM  BCKPBITHCM 06pa3ua, 3arpsA3HCHUCM  €TO
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peakTHBaMH, a TaKXKe IOTepell JJIIEMEHTOB B XOJE pEAKIHH U JAPYTUMH, TOPOU
HETIO/IIAF0IIUMHUCS KOHTpOIT0, (pakTopamu [162].

JJ1 vccieoBaHusl paCTUTENIBHOE ChIPbe U3MENbUalIM 10 TOHKOTO MopoIka (MeHee
100 Mkm), nanee Opanu HaBecKy 1 T, U3 KOTOpPOM MpEecCOBaIM TaOJIETKY-U3IydyaTellb Ha
TIOJUTO’KKE M3 OOPHOM KUCIIOTBI. AHaNIUTHUECKHe JuHuK 3ementoB Na, Mg, Al, Si, P, S,
Cl, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, Zn, Br, Rb, Sr u Ba u3Mepsiii Ha peHTT€HOBCKOM
criektpomerpe S4 Pioneer (Bruker AXS, I'epmanus). Pacuer comepikaHHs 3JIEMEHTOB
BHIIONHSIM C IOMOLIBI0 IPOrPaMMHOrO obecredenms Spectra”™  crektpomerpa,
UCTIONIB3YsI CIOCOOBI BHEIIHETO CTaHAapTa W craHmapra-pona. I'paduku 3aBUCHMOCTH
WHTEHCHBHOCTH PEHTTEHOBCKON (DIIyOPECIICHIIMM OT KOHIICHTPAIIMH JJIEMEHTa CTPOWIIH,
ucnoine3dys ['CO  pacturenbHbix  00bekTOB  (I'CO  pacTUTENbHBIX  OOBEKTOB
3apeructTpupoBanbl B DenepanbHOM HHDOpMAIIMOHHOM (OHJIE TI0 00ECTICYEHUIO €IMHCTRA
u3Mepenuit): kimyoHent kaprodens CbMK-02, 3epen menunis CBMII-02, a takke mucra
oepesnl JIb-1 (I'CO 8923-2007), myrosoit TpaBocmecu Tp-1 (I'CO 8922-2007), snoxeu
kaHajckoit JK-1 ('CO 8921-2007) u kwuraiickue cranmaptHbie oOpasipl (CO) BeTOK u
mmctbeB Tonoiist (GSV-3), nmuctees was GBWO7605 (GSV-4) [5, 252].

[TorpemHocTy, XapakTepu3yOIUe BHYTPUIA00OPATOPHYIO MPEIM3UOHHOCTD, IS
OOJNBIIMHCTBA JJIEMEHTOB He TmpeBblmasii 5 % otH. [lpenenst oOHapy>keHUs
pacCUUTHIBAIA 1O 3G-KPUTEPUIO C YYETOM IMOTPEITHOCTH W3MEpeHus (oHa pPsaoM C
muauert [178, 327] ¢ moMoIp0 U3TydaTeNeil CTaHAaPTHRIX 00pasioB ¢ COMEPKAHUIMU
AIIEMEHTOB OJM3KUX K (DOHOBHIM. 3HAUEHUS MPEICIIOB COCTABWIIM JIJIsI MAaKPOAJIEMEHTOB,
%: Na (0,003), Mg (0,001), Si (0,0003), P (0,0002), S (0,0002), CI (0,0004), K (0,0002),
Ca (0,0001), Fe (0,0005); u ms mukposnementos, Mkr/T: Al (5), Ti (4), Mn (5), Ni (1), Cu
(1), Zn (1), Br (1), Rb (1), Sr (2), Ba (4), Pb (3). KouTpoabHbIMU 00pa3iiaMu Ipu OLCHKE
MPABWJIBHOCTH METOAWKHU ciyxuid mnosibckuii CO coctaBa TpaBocmecu INCT-MPH-2
[Dybczynski] u oreuectennsiii CO 3makoBoit TpaBocmecn CBMT-02 [5]. B pesynbraTax
OIpEeIeNICHNs JIEMEHTOB CUCTEMAaTHUECKIE MOTPEIIHOCTH OTCYTCTBYIOT.

HcnbiTanne Ha paJMOaKTHBHOCTh TPOBOAWIM C TOMOIIBIO ramma-Oera-

cniekTpoMeTprueckoro komruiekca «lIporpecc-bI» mo aAByM paaronykimuaam: 1e3uro-137
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u ctpoHunto-90. Lle3uit-137 onpenensiyiu o raMmMa-u3ay4eHHIO B 30J1bHOM ocTatke JIPC,
crponiwmii-90 — B HaBecke JIPC no B- m3mydenuto [127, 173].
HccnenoBanusi MO YCTaHOBJIEHHIO MaKpO- U MHKPOIJIEMEHTHOTO COCTaBa BHUJIOB

pona ¢uainka BeimoiHeHo B mHCTHTYTE reoxumuu CO PAH (MpkyTck).

PecypcHble uccnenoBanus

PecypcHble paboThI IO HCCIEAYEMBIM BUIaM ITPOBOAMIIKMCH B Boctounoit Cubupu ¢
2003 mo 2017 rr. B coorBercTBUM ¢ OOIIen3BecTHRIME MeTonukamu [101]. B mepuon
MIPOBEACHUS IKCTICTUITMOHHBIX MCCIICIOBAHUN OTIPENIEICH BUAOBOM COCTaB, YCTAaHOBJICHBI
MECTa PACIPOCTPAHCHHUSI W M3y4YCHBI PECYpPCHBIE BO3MOKHOCTH PACTUTEIIHEHOTO CHIPHSI.
[1MOTHOCTH 3amacoB PacTUTENILHOTO CHIPhSI OMPEEsiiach Ha KOHKPETHBIX 3apoCiisiX C
WCTIOJIh30BAHMEM METO/Ia YYETHBIX IUIOMIAJOK. Pa3sMep 3akiajplBaeMbIX YYETHBIX
IUIOMmAA0K cocTaBsur 1 M°. B manbHeiimeM Ha STHX IUIOMIAAKAX COOMPAIACH CHIPHEBAS
Macca U MocJie BBICYIIMBAHUS B3BEIIMBAIACh. 3al1ac PACTUTEIHLHOTO CHIPhSl PACCUUTHIBAIIN
KaK MPOU3BEACHUE CPEIHEU YpPOKaHOCTH Ha OOIIYIO IJIOIIAAh OOCIeTyeMON 3apOCiiy.
OOBeM BO3MOXKHOM €XKEr0JTHOM 3arOTOBKU CHIPbS OIPENEISIN KaK 4acTHOE OT JCJICHUS
OKCIUTyaTaIllMOHHBIX 3allacoB Ha OOOPOT 3aroTOBKH, BKIIOYAIOIIMNA TOJ 3arOTOBKHA U

MMPOAOJDKHUTCIIbHOCTD IICPHUOJa BOCCTAHOBJICHUSA 3aPOCIn 0 IICPBOHAYAIIBHOI'O COCTOAHUS.

Cratuctuueckasi 00padoTKa pe3ysibTaToOB UCCIIEIOBAHUIMA
CratrcTudeckyio 00paboTKy MOyYeHHBIX PE3yIbTATOB UCCIIECIOBAHUN TPOBOIUIN
¢ ucnojp3oBanreM npukiaaaabix mporpamM STATISTICA / w6.1 («Stat Soft, Inc.» CIIIA)
c npuMeHeHueM kputepusi CTerojieHTa 1 MaHHa — YUTHU B 3JEKTPOHHBIX TaOiuIax
Microsoft Excel [34, 41, 87, 161, 175]. Bamumganuss METOAWK KOJIMYECTBEHHOIO
onpezenenusi BAB B uccienyembIx Bugax pojaa guajika OCyliecTBisIach B COOTBETCTBUU
C PYKOBOJCTBOM «Banmuuanuys aHaTuTUYECKUX METOAMK ....» U ['® XIV no crenyrommm

KPUTEPHUSAM:  CIEIMU(PUYHOCTh, JUHEWHOCTh, TMPEIU3MOHHOCTh, TMPABWIBHOCTh U

pobactHoCTh [2, 4, 21, 34, 165].
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I''TABA 3 PUTOXUMHUNYECKOE N3YYEHUE BU/10B POJA
VIOLAL.

3.1 llpenBapureibHasi OLlEHKA KAYeCTBEHHOI0 COCTABA OMOJIOTMYECKU AKTUBHBIX

BeIIECCTB

JIiia viccnenoBaHusl XMMHYECKOTO COCTaBa MEePBOHAYATIHFHO BHIOPAHBI 8 BUIOB poja
¢uanka: ¢uanka oxnomnsetkoBas (Viola uniflora L.), d¢wuanka caxammuckas (V.
sacchalinensis Boiss.), ¢uanka Jlanrcmopda (V. langsdorffii Fisch. ex Ging.), ¢uanka
neyxusetkoas (V. biflora L.), ¢uanka [Tarpana (V. patrinii Ging.), ¢uanka necuanas (V.
arenaria L.), ¢wuanka Cempkupka (V. selkirkii Pursh ex Goldie) u ¢wuanka
xoportkormmoprieBas (V. brachyceras Turcz.).

Breiienenne BAB u3 BuoB poma ¢uanka mnpoBOIMIOCE B COOTBETCTBUU C
npencraBieHHoNM cxemol (pucyHok 10) u cymecTByronmmu mMetoaukamu [32, 34, 102,
137, 190, 191].

JIJis BBITIOTHEHUS KaQUeCTBEHHBIX PEAKIUil TOTOBMIIM BOJHBIC U BOJAHO-CIIUPTOBBIC
W3BJICUCHUS M3 PACTUTEIHLHOTO ChIphs. [IpOBeICHHBIM KaueCTBEHHBIN aHAIM3 TIO3BOJIHII
YCTAHOBUTh B MCCIIEAyeMbIX BHaax poja Viola Hamuuue (GEHONBHBIX COCIMHEHHI
(pmaBoHOMTOB, (PEHONKAPOOHOBBIX M OKCUKOPUYHBIX KHCIOT, KYMapHHOB, TyOMJIbHBIX
BEIIIECTB), a TAK)KE TIOJIMCAXapUI0B M aMUHOKHCIIOT. Pe3ysIbTaTsl MprBeIeHBI B TAOHIIE 3.

Tabnuua 3 — Pe3ynbTaThl 0OOHApY)KEHUS IPYIIT OMOJIOTUYECKH AKTUBHBIX BEIIECTB

B U3BJICUCHHSX U3 pacTeHui poaa Viola

['pynmbl OMONIOTrMYECKU aKTUBHBIX BEUIECTB
Hazpanme pactenns | dpapononnsr | ®KK | Kymapuner | IB | BPIIC | AMK

1 2 3 4 5 6 7
V. uniflora + + + + + +
V. biflora + + + + + +
V. langsdorffii + + — + + +
V. patrinii + + + + + +
V. arenaria + + + + + +
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V. sacchalinensis + + + + + +
V. selkirkii + + — + + +
V. brachyceras + + _ + + "

*TIpumeuanue. 31ech U Jajee 3HAK «+» YKa3blBa€T HA MPUCYTCTBUE, «—»
OTCYTCTBHUE SIBJICHUS WK mudpoBoro 3Hauenus; [IB — nyounpabie BemecTBa; BPIIC —
BogopacTBopumbie nonucaxapuasl; AMK — amunokuciotsr; ®KK — penonkapOoHoBbIE
KHUCJIOTBI.

['pyrnma KymMapuHOBBIX COCIMHEHHM HE OOHapyKeHa B HAJ3eMHBIX dYacTsx V.
langsdorffii, V. selkirkii u V. brachyceras.

CoctaB (eHONBHBIX coeMHeHni uzydaics merogom TCX [214, 227]. Hns aToro Ha
JUHUIO cTapTa Xpomarorpaduueckoit actuaku (“Silufol UV 254”; “Cop6dun” TITCX-
AD-B-YO) pazmepom 15 x 20 cM HaHocwimu 20 MKJI HCHBITYEMOTO CHHPTOBOTO
u3BJeueHus v 1o 10 Mk pacTBOpoB cTaHAapTHBIX 00pa3uoB (CO). XpomaTorpadupoBaiu
B CHCTEME DPACTBOPUTENICH: STWIALETaT — MUPUIUH — KUCIOTa MypaBbuHas (36:9:5)
BOCXOJIIMM CIIOCOOOM MpH IMPEIBAPUTEIBHOM HACHIIICHUM Kamephl B TeueHue | yaca.
Xpomatorpammy ormpbickuBain 20 % pacTBopoM JU(GEHWIOOPHIOKCUITUIIAMUAHA B
cipte TUiIoBoM 95 %, BbyaepkuBaiu B cymibHOM mmkady (mpu 105 — 110 °C) B
TE€YEHHE 5 — 7 MUH M pacCMaTpUBAJIM IIPU JHEBHOM OCBELIEHUH, 3aTeM B YD — cBere npu
JUITMHE BOJIHEI 365 HM.

OxcukopuyHble U (PeHOIKapOOHOBBIE KUCIOTHI OOHapyxuBain MeTogoM bX B
cucreMax N-0yTaHoJ — KUCIIOTa YKCycHast — Boja 4:1:2 u 2 % kuciaora yKcycHas 1o sSipKo-
royool, 3eJ1eHOBaTO-TONy00M, (roneToBor (IIrOOpecHeHINU, KOTopash CTaHOBUIIACh
unteHcuBHee [11, 213]. Metogom TCX ynoBiaeTBOpUTENLHOE pa3/ieieHIe HaOII0AaI0Ch B
cucreme xyopodopm-3TaHon-Boaa (26:16:3). Xpomarorpaduyeckre TaHHBIE BEIIECTB,

OOHapy>KEHHBIX B paCTEHUX poAa (uanka, IpuBeAeHbI B TaOIUIIE 4.
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Oxcrpakuust 70% [pot 1

v

DKCTpaKIus
FeKCaHOM

v

69

g CIIMPTOM 3THUJIOBBIM >

v

BoHO-ciupTOBOM 3KCTPAKT

v

HSy‘IGHIer KOMIIOHCHTHOI'O COCTaBa

METOA0M

CrymeHue B BaKyyMe,
pacTBOPEHUE B rOpsiYEH BOJIE

DKCTpaKuus

IIpot 2

DKCTpaKLHUs CMECHIO
0,5% pacTBOpOB K-ThI

ropsiueit Boaou

\ 4

A 4

[aBEJIEBOM U aMMOHMUS
okcanara (1:1)

qpot 3

DKCTpaKuus
10% BOIHBIM

v

BonaHoe usBneuenue
(cryiieHue B BaKyyme)

v

Kucnoe nsBneycHue
(cryiieHue B BaKyyme)

y

pacTtBopoM
HaTpUA
THJIPOKCH]IA

\ 4

XpPOMAaTO-MAacC CIIEKTPOMETPHUU [1e104HOE H3BICUCHHE
KadecTBeHHBIN aHAIHN3 HA Bonnblii KOHLIEHTpAT Kucnpiit koHLIEHTpaT & 5 H6
coJepKaHne KUPHBIX KUCJIOT U (ocaxxneHue 3 o0beM. (ocaxxnenue 5 o0beMm. (ocanczleHvHe OOBEM.
ToKo(eposI0B KOHIEHTPHPOBAHHBIIT | |cnmpra stnosoro 96%) cmpTa THI0BOro 96%) YKCYCHOU KHCIIOTBI,
BOJHBIA OCTaTOK + * ¢unbTpOBaHKE)
Sduproe SkeTpakius v BoaxopacTrBopumblii INexkTHHOBBI
HA3BJICHCHHC bupom OKCTpaKuus MOJIMCAXaPHUIHBII KOMILJIEKC v
v ATUJIALIETATOM KOMILICKC l
Konuenrpuposanue v
7 Konuenrpuposanue OKCTpakuus Ocanok dunbTpar
Jv L 4 OytaHoioM | | (ocaxxaeHue cnupToM
Xpomarorpaduueckoe 0
P pad DKCTpaKIus PactBopenue M y OTUIIOBbIM 96%)
paszeneHue Ha €TaHOJIbHBIN y
xsopohopMoM B ciupTe [l AMSTHIIOBbIA v
MOJINAMUTHOM COpOEHTE pacTBop s¢up
METUJIOBOM I'emuuesnronosza | [I'emunenironosa
* v V ¥ A b
bX, TCX u xonoHOUHas Kononounas N
Ocazok DdUpHO-METaHOIBHBII PACTBOD
XpOMaTOI“pa(I)I/I}I Ha Xp()MaTorpa(bH;[ v v v
cedanekce LH-20
Ppan Ha CHJTHKAreie Xpomarorpaduueckoe Xpomarorpaduueckoe Xpomarorpaduyeckoe pasaeneHue Ha
v ¢ paszeneHue Ha paszeneHue Ha TOJTHAMUTHOM COpOCHTE
MMOJTMaMHUIHOM COpOCHTE MTOJTUaMHTHOM COpOeHTE
Bemiecrsa Bemecrsa - v
1,4,7,11, 14,16
el 19,20, 21 Bemiectsa 3, 6, 10, 12 Bemiectsa 22, 25, 27, 28, 29 Bemectsa 8, 15

Pucynoxk 10 — Cxema BbIIeNICHUS U U3YYEHUSI XUMUYECKOTO coctaBa bAB BujoB poaa guanka
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Tabmuia 4 — Xpomatorpadudeckue qanasie Bemects (Metoq TCX, bX)

No Okpacka 30H ajcopOuuu B 3nauyenue R¢*
n/n |Ha3Banue coeqnHeHUs VO- cBeTe

i (o) napel | 5% AICI;

posiBJie-| aMMHUaKa

HHUS
1. |Anurenun KOp. KOp. *kei.- 3e1. (0,89 b; 0,22 T
3. |Burekcun Oypast |e.- 3ell. - 0,37 A; 0,42 5;0,19T
4. [ecniepunux CB.-3€J. | 011.- %kein. | ¢B.- kel (0,59 b; 0,77 T
5. [Iroreonnu KOp. [cB.-opaHx.|xe.- 3ei. (0,05 I'; 0,83 /]
6. |OpueHTHH Oypast |cB.-opamwxk.| xkém. (0,43 B;0,15T
7. |Hunaposuna KOp. pKel.-opaH.| xkemn.-kop. (0,54 A; 0,41 b; 0,15 T
8. |KBepuerun kel  |[apko-xken.| xken.- (0,21 A; 0,75 b; 0,04 T

opanx. (0,66 /1

9. |PyruH Oypas | opanx. |xen.-3en.|0,32 A;0,5117;0.46 /1
10. KBeprumepuTpux KpacHO- | eIl xen. (0,46 b;0,1 T

KOp.
11. uneposua CB.-KOp. - xen.-3en. |0,38 T'; 0,83 J1
12. [Kemndepon JKEI. | JKeJL.-3€ll. xem. 0,110,841
13. |Ad3zenun TEeMHas - - 0,65A;0481;0,63 1
14. |PoGunuH Oypast |xemn.-3en.| xker. |0,61 b
15. |Hapunrenun Oypas 3€ll. - 0,93 b; 0,8 E
16. |[uruapokBeplieTuH CB.-kel.| ken. |3en. -xei.|0,85 b
17. |(+)-kaTexun OecCIBET. | )KEJITOBAT. - 0,65 XK; 0,353
18. |(-)-snmkaTexuH OecIBeT. |0J1. ~-CUHSA - 0,57 X; 0,29 3
19. |Kymapun 0J1.-TO. 3ell. - 0,82 K
20. [YMmbemmudepon TOJl. | IPKO-TOJL. - 0,33 K; 0,88 JI
21. |CxomnoneTuH TOJI. | SIPKO-TOJI. - 0,56 K, 0,38 JI
22. ["annoBas K-Ta pKes.-Kop.| ¢wuo. - - 0,63 E; 0,36 M

KpacHas
24. KopuuHas K-Ta CEphI | CB. - TOJL - 0,49 H
25. [Kodeiinas x-Ta CB.-TOJL. T'OJI. cepo-3ein. (0,381 0,83 J1; 0,73 E
26. | XmoporeHoBas K-Ta roJI. 3ein.-roii. | ycunenue (0,65 1; 0,48 E;
okpacku (0,68 3

27. |HeoxnoporeHoBasi K-ta| TOJI. roJI. 3en.-ron. |0,66 b; 0,42 E; 0,76 3
28. |DepynoBas K-Ta cB.-uoi.| Quou. kop. (0,88 I; 0,55 E; 0,353
29. |[luxopuenas K-Ta TEMHas - - 0,32 E

*Tlpumedanne - MOSICHEHUS B TEKCTe; ON. — OJIEMHO; TOJI. — royyOas; >Kel. —
JKENTas; KEJNTOBAT. — IKEITOBaTas; 3€Jl. — 3eJieHas; KOp. — KOPUYHEBas; OpaHX. —
OpaHXeBas; CB. — CBETJI0; puoil. — proneToBasi.
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Hcnonp30BaHHBIE CUCTEMBI PACTBOPUTENEH 711 XpoMaTorpaduu:

A — O6eH3011 — mupuIuH — Kuciiota mypasbsusas (36:9:5) TCX “Silufol UV — 2547;

b — H- OyTaHos — KHUCIIoTa yKCycHasl kuciioTa — Boja (4:1:5) bX;

B — OeH3o — aTmanerar — KuciioTa ykeycHast kuciiota (50:49:1) TCX “Silufol UV —
2547,

I' — 15% pacTtBOp KMCIOTHI YKcycHOH bX;

J1 — H- OyTaHo1 — yKCcycHas kuciiota — Boaa (4:1:2) bX;

E — xnopodopm — ciupt — Boga (26:16:3) TCX “Silufol UV —254”; “Sorbfil”;

K — H- OyTaHoN — KHCIIOTa yKCycHas kucioTa — Boja (40:12:28) bX;

3 — 2% pactBOp KUCHOTHI yKCycHOU bX;

N — 60% pactBop KuCH0TH YKCycHOU bX;

K — stunanerar — 6enson (1:2) TCX “Silufol UV — 254”; “Sorbfil”, P®d;
JI — xnopodopm — 6enzoi (1:1) TCX “Silufol UV —254”; “Sorbfil”, P®d;
M — xsopodhopM — 3THIIaneTaT — Kuciiora MypaBbuHas (5:4:1) TCX “Silufol UV — 2547;
H — xnopodopm — stunanerar (20:1) TCX “Silufol UV —254”.

B pesynbraTe mpoBeACHHBIX XpoMaTorpaHUecKux MCCISAOBAHUN B U3ydaeMbIX
BUJaX poaa ¢uanka oOHapyXeHbl (EHOJbHBIC CcoenuHeHus: 16 ¢raBoHOHIOB, 7
OKCHUKOPUYHBIX U (PEHOTKApOOHOBBIX KHCIIOT, 3 BEIIECTBA KYMapWHOBOW MPHPOJBI, a

TakKe JyOrIIbHbIC BemecTBa (Tabnuma 5).

Tabnuua 5 — O6Hapy)keHre (HEHOIBHBIX COSTMHEHUI B paCTeHUAX poja dpuaaka

Bunbl pactenui
L
CoennHeHNE 2 — 0
D = ©
= = D
© = .S o — o =
s | & |8 |3 |E|l 2|2 ¢&
|85 2|58 |2|2
= I3 et =
S & < © o | 5 3 o)
> > > > > > > >
1 2 3 4 5 6 7 8 9
AnureHuH - - - - - + + -
Burekcun - + + + + - - -
JIroreonnn - - - - + +
OpueHTuH - - - + - - - -
[uuapo3un + + - + + - + -
Kemndepon - - + - - - - -
PoOunuH - - - + - - - -
Adzenun - + - + + - - +
AnureHuH- /-O-TJIIOKYpOHU]T - - - - - - - +
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I'ectiepunun - - - - + - - -

Hapunrenun - - - - - + + -

KBepuernn

Pytun

['unieposup - - - - - - -

+| +

Ksepuumepurpux - - - - - - -

JIuruipoKBepLeTHH - - - - - - + -

Kymapun - - - - - - -

+| +

CkomosieTuH + - + - + - -

Ymbemnudepon -

+

["'annosas xucnora +

Kopuunas kucnora - - - - -

Kodeiinas kucnora

XJIOpOTreHOBasi KHCIJIOTa

+| +| +

depysioBas KUCIIOTa

+ +
+ +
Heoxmoporenosas kuciora + + + - +
+ +
+ +

[{ukopueBas Kuciaora

Karexun - - - + - - - -

ONHUKaTeXUH - - - - - + + -
Tanun + - - - - + + -
*TIpumedanue. «+» yKa3bIBaeT Ha IPUCYTCTBHUE BellecTBa, oOHapykeHHoro TCX

u bX; «—» 03Hauaer, 4TO BELIECTBO HE OOHAPYKEHO.

Takum 00pa3zoM, HAJIMYKME PA3IMYHBIX TPYII TPUPOJHBIX COETMHEHHUI (DEHOTBHOM

CTPYKTYPBbI, TOBOPUT O MEPCHEKTUBHOCTH YIITyOJIEHHOTO U3yYeHHs BUJIOB poja (huaika.

3.2 Boinesienue u uaeHTuukanus GpeHoJIbHbIX COeJUHEHUI U3 pacTeHuil poaa

Viola L.

3.2.1 BoiesieHue ¢peHOIbHBIX COeTUHEHU

[IpoBeneHo TpenmapaTUBHOE BBUICIACHHEC W HWACHTU(UKAIMSA KOMIIOHEHTHOTO
coctaBa (PEHONBHBIX (paKIUil HCCICMYeMbIX BHIOB ponaa (uanka, COOpaHHBIX Ha

tepputopun Cubupu, Jlamsuero Boctoka u ocrpoBa CaxanuH.
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JI1 3TOro UCIoJb30BaNIM U3MENbYeHHOE (1-2 MM) BO3IYIIHO-CyXO€ PaCTUTEIHLHOE
ChIpbe (HAI3€MHAs YacTh), COOpaHHOE B TIEPUON IBETCHHS, BUIOB poja ¢uaika B
komudyectBe oT 300,0 r mo 2,5 kr. PacTUTENbHOE CBhIpbE SKCTPArUPOBAIA T'E€KCAHOM
(mmodmbHas (pakiys), MPOT BRICYIIHBAIN, SKCTPArupoBaiv criupToM STiioBeM 70 %
METOZIOM Mallepaliiyd /10 TMOJIHOTO UCTOIICHHUS ChIpbs. [lodydeHHbIE BOJHO-CIIUPTOBBIC
U3BJICUCHUS OOBEIUHIM, (QUIBTPOBAIM W KOHIIEHTPUPOBAIM IO/ BaKyyMOM JJis
yIaJdeHus chupra S3TWiIoBOro. JIis OCBOOOXKAECHMS OT JHUIMOGWIBHBIX BEIIECTB U
XJIOpopuIIa KOHIIEHTPUPOBAHHBIE BOJHbBIE WM3BIICUEHHUs ocTaBisuu npu +5 °C Ha aBoe
CYTOK, 3aTeM (pUIBTPOBAIM Yepe3 CKIaauaThiii GUIbTp, GUIBTP MPOMBIBAIN BOJION [25,
183].

VYuuThiBas pazHyl0 MOJISIPHOCTE CMECH (EHOJIBHBIX COEIMHEHUH, IOJyYeHHBIE
BOJIHbIE M3BJICYEHHUA B JajbHEWIIEM ()PaKIMOHUPOBAIA METOJOM CEJIEKTUBHOM
DKCTPAKLIMU Pa3IMYHBIMA PACTBOPUTENSAMU. JlJII 3TOr0 KOHLEHTPUPOBAHHBIE BOJHBIC
U3BJIEYEHUS] MHOTOKpaTHO (10 5-7 pa3) mocienoBarenbHO 00padaThiBaIN JU3THIIOBBIM
apupom, xijopodopMom, sTunaneratoM u OyrtaHonom. llpu  (pakuroHMpoBaHUM
KOMIUIEKCa  OHMOJIOTMYECKM  aKTHBHBIX  BEIIECTB  OCYIIECTBISICA  KOHTPOJb  C
ucnoib3oBanueM Y @- cnekrpockonuu, TCX u bX. [lomyueHnsle ¢ppakunu oOpadaTbiBaiv
0€3BOIHBIM HaTpusi CyJabharoM C MOCIECIYIOIUM YyJIaJeHUEM pacTBOPUTENEH MoA
BaKyyMOM.

Briienenre ¥ MACHTU(UKALMIO WHAWBUIYAIbHBIX (DEHOJBHBIX COCTUHEHUN M3
NOJYYEHHBIX (pakUuil NPOBOAMIM C NPUMEHEHHEM KOJIOHOYHOM Xpomarorpaduu Ha
MoJIMaMUTHOM copOeHTe, cunukarene, cedaaekce LH-20, a Taxxke wucnonap3oBaiu
npenapaTuBHOEe Xpomarorpadudeckoe pasaeneHue Ha Oymare wim TCX B HECKOIBKUX
cCHCTeMaxX pacTBOPHUTENCH C TMOCIEAYIONEH IPOOHOW KPUCTAJUIM3AIMEH BBIIEICHHBIX
coeHeHuH. [l yCTaHOBJEHUS CTPYKTYPhI (DEHOJBHBIX COCTUHEHUN KaXIYI0 (hpaKIuio
UCCIEIOBAJIM C MHCIIONb30BAaHUEM pA3IMYHBIX METOJOB  (PU3UKO-XUMHUYECKOTO U
xumudeckoro ananmmsza: bX, TCX, komoHouHoM xpomatorpadmm, YP- , K- , AMP-
CHEKTPAIBHOIO aHAM3a M XpoMaro-macc-cnekrpockonuu, BIXX wu xumuueckux

METOJOB (KAa4eCTBEHHBIM aHaIM3, KHUCIOTHBIM THUIPOJIM3, AaleTWIMPOBAHWE U JIp.).
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Pa3nenenne (EHONBHBIX COCOUHEHUI TMPEJICTaBICHO Ha MpUMEpe U3BJICUCHUI
NOJTyYeHHBIX U3 Haj3eMHou yactu V. uniflora u V. sacchalinensis.

Boznymiao — cyxoe ceipbe V. uniflora 1,5 xr ucyeprnbiBaroiie U3BJICKAIH CIIUPTOM
>TunoBbIM 70 %. OObenMHEHHbIE CIUPTOBBIE HU3BIICUEHUS (19 1) KOHLIEHTpUPOBAIU B
MSATKUX YCIOBHSX IOJI BaKyyMoM nipu temneparype ot 45 1o 55 °C no 1,2 1. OunieHHbIi
OpPraHUYEeCKUM pPACTBOPUTENIEM KOHIEHTpPAT IMOJBEPrajid CEJIEKTUBHOW JKCTPAKIUU
JTVATUJIOBBIM 3UPOM, XJIOPOPOPMOM, STHIIANETATOM W OYTAaHOJIOM KakK yKa3aHO BBIIIE.
[Tocne otrona pactBopuTteneit moaydeHo 4 dbpakuuu: rbupHas 2,8 r, xinopodopmuas 2,3 T,
sTunaneraTHas 25,8 T u OyraHonbHas 15,2 .

[IpoBe/ieHHBIN KaueCTBEHHBIM aHaIM3 MoKa3al Haauuue (EHOJBHBIX COCIMHEHUN
(pmaBoHOMIOB, (PEHONBHBIX KHUCIOT W KyMapuWHOB) B TMOJYYEHHBIX (pakiusax, B
JATbHEUIIIEM WX WCIONb30BAIMA JUISl TPENAapaTUBHOIO BBIJACICHUS WHIUBUIYaTbHBIX
COEIMHEHUN.

Ipenapamuenoe evioenenue Grasonouonvix aenuxornos uz V. uniflora mpasw:.
[TomyyeHHas mocie OTTOHKH pacTBOpUTENS 3(upHas (paKIMs UCCIEA0BANACH METOJIOM
TCX na mmactunax: 1) Silufol (H-Oyranonm — cnmpT 3TWIIOBBIA — Boja 5:3:2 00beM.
cootHotenue); 2) Silufol (6erzon-anieron 18:7 00BEM. COOTHOIICHHE) B CPAaBHCHUH C
ayTeHTUYHBIMU 00pa3iiaMu (JIaBOHOUIHBIX COCTUHEHUIA.

OOHapyxeHHe 30H ajcopOnmu mnpoBoawian B Y@ cBere, onpeickuBaHueM 2 %
CIOHMPTOBBIM pPacTBOPOM aJIFOMUHUSL XJopUcToro. Beiaenennyto ¢pakuuo (0,85 1)
pacTBOPSIIM B HEOOJBIIIOM KOJMYECTBE CIHUPTa METUIIOBOTO, CMEIIMBAIU C TMOPOIIKOM
nomamugaa mapku “Woelm” (I'epmanusi), BBICYIIMBAIM W HAHOCWIM HAa KOJIOHKY C
NOJIMAMHUJIHBIM COPOEHTOM. OJIOMPOBAHHUE BEUIECTB C KOJOHKH MPOBOJWIA CMECHIO
xJiopodopma ¥ CIIUPTa ITUIIOBOTO C TPAIMEHTHHIM YBEJTMUEHUEM JIOJIA CIIUPTA STUIIOBOTO.
JI1s TOMOJIHUTEILHOM OYMCTKH BBIJICJICHHBIX COSAUHEHUM ucrojb3oBaiack bX, TCX u
KOJIOHOYHAst Xxpomarorpadus Ha cepamexce LH-20 “Pharmacia” (IlBerwms) c
NpUMEHEHHEM B KadecTBE JJroeHTa xiopodopma ¢ nobaBierneM 5-10 % crmpra
METHUJIOBOTO. BhIIeNIeHHOE cCOeTMHEHNE MEPEKPUCTAIUTM30BBIBAIA U3 CIIMPTa METHIIOBOTO.
Pe3ynbTarThl IMAaHUIUHOBOW peakiuu 1o bpuaHTy (OKpaliMBaHUE OKTAHOJIBHOTO CIIOSI B

MaJIMHOBBIM I_IBCT) CBHUACTCIILCTBYIOT, YTO BEIICCTBO SABJIACTCS alJITMKOHOM M OTHOCHTCA K
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rpymme ¢raaBoHosoB [210, 293, 297]. Takum oOpa3om, u3 dupHor dpakiuu V. uniflora
BbIJICNICH (DJ1aBOHOMTHBIN ariikoH — 7 (52 me).

Hccneoosanue cocmasa smunayemamuoti ghpaxyuu. [IpoBesieHHbIE UCCIEIOBAHUS
(xauectBeHnble peakimu, bX, TCX) mo3BoiMuIM yCTaHOBUTH B ATHJIALIETATHOW (Dpakiuu
HaJIM4YKe (PIABOHOMAHBIX TJIMKO3UJIOB M OKCHUKOPHYHBIX KHUCIOT. B aureparypHbIX
HCTOYHHUKAX MPUBOJATCS pa3IMYHbIC METOIBI Pa3IeiICHHs dTHX coequHenuit [75, 321].

[IpenapatuBHOE BhIACTEHUE (DIIABOHOMIHBIX TNIMKO3U0B M OKCHKOPHYHBIX KUCIIOT.
B okcnepumeHTe HaMM TNPUMEHEH METOJ, OCHOBAaHHBIM Ha PA3JIMYHON CTENeHU
TIOJIIPHOCTH, HCIIONB3YEMBIX pacTBopuTelicil. Mpakmuio mocie yaajaeHus STHIaIerara
pacTBOpSUTM B HEOOJBIIIOM KOJMYECTBE CHHPTA STHJIOBOTO TPH HArpeBaHHM, 3aTEM
OXJIAXIATM W JO0aBISIM  W30BITOK JTUATWIOBOrO »dupa. B  ocagok Beimaganmm
(d1aBOHOWIHBIC TIMKO3UIBI, B PACTBOPE OCTABATUCH (DEHOJBHBIE KHUCIOTHI, YTO
MOJITBEPIKAAETCS KAUECTBEHHBIMU PEAKIIMIMHU U XpOMaTOrpaUIeCKUMU UCCIICIOBAHUSIMU
[75]. BemmaBimii, mocie m00aBieHUsT U30BITKA TUATHIOBOIO 3(Hpa, 0CaI0K OTICIISLIH,
pacTBOpSUTM B CHOHMPTE STWIOBOM M CMEHIMBAIM C TodHaMuioM. Iy pas3mencHus
(1aBOHOUIHBIX ~ COCIUHEHUN  MCIIONIb30BANACh  KOJIOHOYHAs — Xpomarorpagust ¢
noaMuaHbiM - copoeHTtoM  [201].  Komonky  mocieoBaTrenbHO — DIIFOMPOBAIH
PACTBOPUTEISIMU PA3JIMYHOMN TOJSIPHOCTH: BOJAOM OYHUIIEHHOW W CIUPTOM 3THIOBBIM C
IpaJIMEHTHBIM YBEJIMUEHUEM JOJIH TTOCIIETHETO.

B mpouecce xpomarorpagupoBaHusi KOJOHKY mpocMmarpuBaiu B Y®- caere,
HaAOJIOANTN 30HBI pa3/ICNICHUs] COSTUHEHUI Ha COpOeHTe, COOMpPAIT OT/ENIbHBIE (DPAKIIUH.
Xpomatorpaduieckuii KOHTPOJIb OCYHIECTBIISUIA ¢ MoMolIslo bX B cucteme: sTunamerar
— 0er3on — ykcycHas kucnota (50:50:1) m TCX anammza [214]. XpomaTorpadudecku
OJTMHAKOBBIE (Ppakiuy 0OBEAUHSIN. BbIeIeHHOE BEIIECTBO MEPEKPUCTAUTU30BBIBAIIN U3
cnupta tiiioBoro 60 %-nHoro. [{uanuaunoBoil peakuuen o bpuanty ycTtaHOBIIEHO, YTO
BBIJICJICHHOE COEAMHEHUE SIBSICTCS TIIMKO3UIOM. TakuM 00pa3oM, W3 ATHUJIAICTaTHOU
(bpaximu mosy4eHo BemectBo 6 (22 mr).

[IperapatiBHOE BBIJCIICHUE OKCHKOPHYHBIX W (PEHOJIKApOOHOBBIX  KHCIIOT.
D¢drpHO-3TaHOIBHBIN QUIBTPAT, TOTYICHHBIN MTPU OCAKICHUH TJIMKO3U0B (DJIABOHOMIOB

U3 3TUJIAIETaTHOM (pakiuu, mociie yaajneHus sdupa moa BakyymoMm mpu 20 — 25 °C
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NEpEMENINBATIN C TOJTUAMHUAOM W HAHOCWIM HA KOJIOHKY C TOJIMAMHUJIHBIM COPOSHTOM.
DNIOUPYIOMMMA  WHTPEANCHTAMH  CITY)KWJIM BOJa OYMINEHHAsS ¥ BOJHO-CITUPTOBBIC
pacTBOpbl pa3IMYHOM KOHIEHTpaluu. KauecTBeHHBI COCTaB MOMYYEHHBIX (PpaKiui
KOHTpoJupoBa MeTosioM bX B cuctemax pactBoputeneit 2 % yKCycHasl KUCIIOTa U H-
OyTaHOJ - YKCYyCHasl KucjoTa - Bojaa (4:1:2). Xpomarorpaduuecku oJilMHAKOBBIE (PpaKIyu
OOBEIMHSIA W YHApUBaIM MOJ BaKyyMOM JIO0 cyxoro octarka. [Ipum HeoOxomumoctu
JIOTIOJTHUTENTFHOW OYHMCTKH HCIOJB30BAJIACh KOJIOHOYHAS W TIperapaThBHAS OyMakHas
Xxpomatorpadusi.

B pesynbrare xpomarorpaduyaeckoro pasaeiaeHus u3 dQUpHO-3TaHOIBHON (hpaKiuy
V. uniflora Beineneno 6 coequnenuii: 20 (46 mr), 22 (15 mr), 23 (17 mr), 24 (11 mr), 25 (8
Mmr), 26 (12 mr). IIpu 06paboTke 30H ancopOuu cieluPUIeCKUMHA JIJIT KOPHUHBIX KUCIIOT
peaktuBamu ['enduepa, I[laymu, IlImutoga Ha Xpomarorpammax OOHApYXEHBI O
OKCHUKOPHYHBIX KHCIIOT.

Hccneoosanue cocmasa OymanonvHou @paxyuu. BbineneHue WHAMBUTYaTbHBIX
(EHONBHBIX COENMHEHU M3 OYyTaHOJBHON (PpakUM{ MPOBOAMIM METOJOM KOJOHOYHOMN
XpoMmarorpaguu ¢ HCIOJb30BaHUEM TMoJMaMUaHOro copOeHrta. [loaBwxkHoM (a3zoit
CITy’KHJIa CMECh BOJIBI M CITUPTA ATUJIOBOTO C YBEJTMYECHUEM KOHIICHTPAIIUH TTOoCeHero. B
pe3ynbTate BhifeaeHo BemiecTBO 8 (25 mr). o pesynbrataM IMaHUANHOBON PEAKIIUM 110
BbpuanTy BbIIeIeHHOE COEIMHEHNE OTHECEHO K TIIMKO3HIaM.

IIpenapamuenoe e6videnenue Kymapuuos. JIas W3ydeHUsT cocTaBa KyMapHHOB
HCIIOJIb30BaIM  XJIOpoopMHBIE (ppakimu. XJopodopM OTTOHSIIM, 0O0pPa30BaABIIHMACS
0CaZIOK MCMOJb30BaIM sl uccnenoannii. Yacts ocaaka (0,05 r) pacTBopsuid B cnupre
OTUJIOBOM, C TIOJYYCHHBIM pAcTBOPOM TIPOBOJIMIM KAa4eCTBEHHBIC PEAKIUA U
XpomarorpapuuecKre UCCIeOBaHuS.

Jlis oOHapykeHUs W HISHTH(PHKAIMA KyMapWHOB HCITOJIE30BAIM TOHKOCIIOMHYIO
xpomatorpaduro. CrupToBble HM3BAeUeHMs HaHocwM Ha tutactuuel “Silufol UV-254”, a
3aTeM WX MOMEIMAIA B XpoMaTorpaduveckylo Kamepy C CHUCTEMOM pPacTBOPUTEICH:
srunaneratr — Oenzon (1:2). Xpomarorpammbl BBICYHIMBAIM U WACHTU(DUKAUIO
npoonmin 1o (ayopecrieniun B Y®- cBere 40 W mocie  00paboTKU

CBEKETPUTOTOBJICHHBIM JHa3opeakTuBoM. Merogom TCX (okpacka 30H ajcopOnuu u
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aHanu3 BelMM4MH Ry B cpaBHEHMH C JOCTOBEpHBIMU 00pa3liaMu ‘“‘CBHIETENCH KyMapuHOB
00HapYKEHO COEAMHEHNE KyMapHHOBOM MPUPO/IBI.

B nanbhelimem xmopodopmHas (pakius, mocie yaaneHust pacrBopurens, 1,8 r
MOJIBEPrajiaCh OYMCTKE OT CONMYTCTBYIOIIMX BewlecTB. [Ipy 3TOM MCHOIB30BAHO CBOMCTBO
JIAKTOHHOTO KOJIbI[a KYMapHHOB (peaKiys pa3MbIKaHHS-3aMbIKaHHUs) B 3aBUCUMOCTH OT Ph
cpenbl [94].

Jliis aToro ¢paknus obpabarsiBanachk 3 % pacTBopoM Kanms ruapokcuaa (200 mo).
B pesynbrare peakiuu 00pa3oBaKCh COIM KyMapUHOBBIX KHCIIOT, IEPEXOISAIINE B BOIHO-
MIeTIOYHON pacTBOp. B mociemyromiem 3TOT pacTBop oOpabateiBaym 3 pasa mo 100 mu
JUATWIOBBIM — 3pupoM. IlomyyeHHOE BOAHO-IIENOYHOE W3BJICYEHUE MOJKHCISUIN
pa3z0aBiICHHONM KHUCJIOTOM XiopuctoBojgopoaHor mo PH 3-5. Ilpoucxomut mporecc
3aMBIKaHHsI  JITAKTOHHOTO  KOJbIIA, OOpa3yloTCs KyMapwiHbBI, KOTOopele 5-6 pa3
AKCTparupoBain 3pupom. DpupHoe M3BICUEHHUE POMBIBATIM BOJOW OYHMIIICHHOM, 32 TeM
OTTOHSUTM OpraHuyeckuil pactBopurenb. [lomydyennsiii ocrtatok (0,42 r) pacTBOpsUM B
CHHPTE 3TUIIOBOM, MEPEMEIINBAIIM ¢ cuiMKaresieM (7 T') ¥ Mocie BHICYIIMBAHUS HAHOCHITU
Ha KOJIOHKY. [IpenapatruBHOe BbIJIeNIEHNE HHIMBUIYAIbHBIX COSTMHEHHI MPOBOAUIOCH Ha
koJoHke ¢ cmmkarenem Mmapku KCK (0,1 mxm) [36].

DIONpOBaHKUE OCYIIECTBIISUIN C UCTIOIF30BAHUEM CUCTEM PacTBOpUTENEH: OEH301 —
srunanerat (2:1), xmopodopm — 6enzon (1:1). Kontposns 3m0aToB mpoBOAUIN METOAOM
TCX na mmactunax “Silufol UV-254”, B cucreme: Oenzon — stumanerat (2:1).
XpoMaTorpaMMBbI TOCIIE BBHICYIITMBAHMS, 00pabaThIBalId AMA30PEAKTUBOM, OJJMHAKOBBIE TIO
coCTaBy Amoarbl 0o0beauHsuM. [lodmydeHHble Qpakuuy oOuMILaIM MpenapaTUBHON
xpomarorpapueii B TOHKOM CJIO€ CHJIMKAaress, MEepEeKpUCTAJUIM30BBIBAIM W3 CIHPTA
ATUJIOBOTO U METWJIOBOTO. BhIJIEIEeHHOE BEIIECTBO BHICYIIMBAINA C IPUMEHEHUEM BaKyyM
CYLIKH Y JJIS JOKA3aTENbCTBA UX CTPYKTYpPHI nctoyib3oBanu Y O—u MK- criekrpockonuio,
OTIPENIEIISUTH TEMITEPATYPy TIABJICHUSI M PACTBOPUMOCTh B Pa3JIMUHBIX PacTBOpUTEISIX [36,
37]. B uccnenyemoMm Buje OOHAPYKEHO, BBIACICHO U UACHTU(MUIIUPOBAHO COCIMHECHUE
KyMapuHOBOU mipuposl 19 (17) mr.

Buioenenue enonvuvix coeounenuii uz uaoszemmon uacmu V. sacchalinensis

NPOBOAWIIOCH MO TOW e cxeme, yro u V. uniflora. M3menpyennyo tpaBy 1,4 kr
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AKCTPArupoBay criupToM STUIOBEIM /0 %. CriupT OTTOHSIIH, OUMITICHHBIN OPraHUYeCKUM
pacTBOpUTEIIEM KOHIICHTPAT MOJIBEPTAIN CEIEKTUBHOM 3KCTPAKITUH TUITUIIOBBIM d(PHpoMm,
XJIOpOPOPMOM, FTHIIALIETATOM U OYTaHOJIOM.

[Tocne otrona pacTBopuTeneit moja BakyyMoM noiydeHo 4 ¢pakiuu: apupHas 2,6 T,
xyopodopmuas 2,1 1, stunaneratHas 27,9 r u OyranonmbHas 13,2 1. IlpemapatuBHOE
BbIZICJICHUE (PEHOJIBHBIX COSIMHECHUI MPOBOJMIM aHAIOTMYHO Kak u3 chiphbs V. uniflora
[54].

N3 sdupHOil Ppakiiii METOAOM KOJOHOYHOM XpoMaTorpaduu Ha MOJIMaMUTHOM
copOeHTe, TPH SIIOMPOBAHUM BEIIECTB C KOJOHKM CMEChIO XJjopodopmMa MU CHHPTA
ATUJIOBOTO C TPAJIMEHTHBIM YBEIMYEHUEM JIOJM CIIMPTa ATUIIOBOTO BBIICICHO COSIMHEHNE
7 (24 me).

W3 »runaneratHold  (pakUMM  METOJOM  KOJOHOYHOW  Xpomarorpaguu ¢
MOJIMAMHUIHBIM COPOEHTOM TIpU TIOCJEIOBATEIBHOM DJIIOMPOBAHUHM PACTBOPUTEIISIMU
pa3IMyHOM TOJSIPHOCTU: BOJOM OYMINEHHOW M CIHUPTOM 3TUJIOBBIM C TPAJAMEHTHBIM
YBEJIMUCHHUEM JIOJU ITOCIICTHET0 BhIieeHbI BemecTBa 3 (18 mr), 6 (42 mr), u 12 (7 mr). I1o
pe3yiapTaTaM ITMaHUJIMHOBOM peakimu no bpuanty coeaunenust 3, 6 u 12 sBistorcs
rauko3uaaMu. [Ipu mpoBeeHNU KUCIOTHOTO THAPOJIH3a BemlecTBa 6 u 12 pacimenisumch
HA arjiiKOH W YIJIEBOJAHYIO YacTh, COEAMHEHUE 3 THIPOJIM30BATIOCH TOJBKO CMECHIO
Kunmanu [66].

Takum oOpazomM, BemectBa 6 U 12 otHeceHsl k O- Tiuko3umaM, — 3 siBistercs: C-
riuko3uom [10].

W3 sTunanetHoOd (QpakuMd C HUCHOJb30BAHMEM KOJOHOYHOW Xpomartorpaduu
BBIJICNICHBI OKCUKOpHUHBIE KHCI0ThI 20 (28 mr), 22 (32 mr), 24 (18 mr) 1 26 (9 mr).

XnopohopMHYIO (GpakiHio aHAJIOTHYHO, Kak W moiayudeHHyro u3 V. uniflora
MOABEPrajii OYUCTKE U XpoMatorpadupoBaiy Ha KOJOHKe ¢ cuiukareseMm Mapku KCK
(0,1 mxM). B kauecTtBe MOABMKHOWM (ha3bl MCIHOJB30BaHBI CHCTEMBI PACTBOPUTEIICH:
0ensoa — stunanerar (2:1), xmopodopm — 6enzoa (1:1). Beigeneno coenunenune 18 (21
MT).

N3 OyraHompHOW  (pakiid  METOJOM  KOJIOHOYHOW  XpomaTtorpaduu ¢

UCIOJIb30BAHUEM MOJIMAMHUIHOTO COPOEHTA U MOABMKHOMN (Da3oil ciy»uiia cMech BOJbI U
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CIiMpTa 3TUWJIOBOI0 € YBCIMYCHHUCM KOHICHTPAIMU ITOCIICAHCTO. BLII[CJ'ICHO COCAMHCHIC,

OTHOCSIIIeECs K TpyIme TIMKo3uaoB 8 (15 mr).

3.2.2 UnenTuukanus BblieJJeHHbIX (eHOJIbHBIX COeTUHEeHUI

Unentudukanuio QEHONbHBIX COCIMHEHUM TPOBOJWIM C MPUMEHEHHEM
COBPEMEHHBIX METO/IOB (Ppu3uKo-xuMuueckoro aHammza: xpomatorpaduu (bX, TCX) c
UCTIOJIb30BAHMEM W3BECTHBIX CTaHIapTHBIX oOpastoB, MK- u Y®- cnekTpanbHbIx
aHAJIM30B C KOMILJIEKCOOOPA3yIOMUMU U JUArHOCTUYECKUMU JT0OABKaMH, XPOMAaTO-Macc-
criektpomerpui, SIMP 'H, SIMP *C crekrpamsHOro u apyrux MeTomoB aHatmsa [232,
237].

dnaBOHOU B! (ATJTUKOHBI)

BemectBo 1 — Ci5H390s, skenthie kpuctaiuiel ¢ T. 1. 342-345 °C (c pasnox.),
tpuanerar — T. wi. 180 — 182 °C. Y®- cnekrp (C,HsOH, Ama, HM) — 335, 270;
(CH3COONa, Amax, HM) — 380, 273; (CH;COONa+H3BO;, Amax, am) — 336, 271; (AlCl;,
Amax» HM) — 380, 274; (C,HsONa, Amax, HM) — 400, 275. BaTtoXpoMHBI CIBUT TIEPBOM
nojiocbl Y®- CHEKTp MOJ BIMSHUEM XPOMOIECHHBIX PEAKTHBOB CBHJIETEIILCTBYET O
MPUCYTCTBUN CBOOOTHBIX THAPOKCHIIBHBIX TPy B mosioxkernu 5, 7 u 4. B UK- cniektpe
BEIIIECTBA OTMEYEHBI MONOCHI mormomenns 3400-3200 cv™ (OH- rpymma) u 1645 cm™
(kapOOHMIIBHAS TPyIINA Y- MUPOHA), (mpuiaoxkenue 2, pucyHok 1) [112]. [{uanuanHOBas
peakiusi o bpuanty (ppakuusi OKTHIOBOTO CHOUpPTa OKPALIMBAETCS B CBETIO-KPACHBIM
L[BET) JOKA3bIBAET, YTO COCIUHEHUE sBIIsACTCA araukoHoM. Ha xpomarorpamme B YO —
CBETE B 30HE a/ICOPOLIMU BelecTBa HAOII01aeTCs SIPKO->KEIITast OKpacka.

SIMP — *H (DMSO- d6): 6,17 (a., 1H, “Jg5,=1,8 H-6), 6,47 (1., 1H, H-8,Js.6= 1,8),
6,69 (c., 1H, H-3), 6,91 (., 2H, H-3'5", % 3'5'-2',6'=8,7), 7,87 (u., 2H, H-2'6', J 2',6"-
3'5'=8,7). SIMP — *C (DMSO- d6): 94,55(C-8), 99,43 (C-6), 103,33 (C-3), 104,27 (C-4a),
116,55 (C-3', 5"), 121,85 (C-1"), 128,98 (C-2', 6"), 157,99 (C-8a), 161,68 (C-4"), 162,04 (C-
5), 164,54 (C-7), 164,76 (C-2), 182,39 (C-4).

BrizienieHHoe BEIIeCTBO HE JaeT JICTIPECCHH T. LI, C IOCTOBEpHBIM oOpasiiom (5,7,4'

- TprOKCH(IaBOHA) allMT€HUHA, YTO CBHICTEIILCTBYET 00 ero uaeHtuuHoctu [111, 231].
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BemectBo 4 — C15H;00g, sxenthie kpuctamisl ¢ T. Tt 328 — 331 °C, terpaarnerar —
T. . 228 — 230 °C. Y®- crexktp (CH30H, Amax, BHM) — 347, 295 (1), 268 (1), 255;
(CH3COONa, Amax, HM) — 381, 272; (CH3COONa+H3BOs, Amax, HM) — 378, 262; (AICI;,
Amax, HM) — 399, 332, 301 (1o1.), 274; (AlCIz+HCI, Apax, HEM) — 84, 365, 301(1m1.), 273, 265;
(C,HsONa, Amax, HM) — 419, 272. Tlpu noGaBieHUM aTIOMUHHUS XJOpHUAA MPOUCXOIUI
0aTOXPOMHBIN CABHT, YTO MMO3BOJIAIIO MIPEANOIOKUTH O HATMYUUA CBOOOHBIX OKCUTPYIIT B
3 ¥ 5 MOJIOXKEHNH KOJblia A (TIPUIOKEHUE 2, PUCYHOK 2).

bX B cucreme: OyraHos — ykcycHast kuciora — Boja (4:1:2), senuuuna Rs = 0,83; B
cucrteme: 15 % ykcycnas xucnora — Ry = 0,05. [nanuaunoBas peakuusi no bpuanrty
YKa3bIBACT Ha €r0 arfIMKOHOBYIO MPUPO/TY BHIICIIEHHOTO BEIIECTRA.

IIMP 'H (CD;0D): 6,21 (1., 1H, H-6, “Js.=1,8 I'y); 6,44(x., 1H, H-8, “Jg6=1.8 T'r);
6,9 (1., 1H, H-5', 3J5'6=9,0 I'); 6,54 (c., 1H, H-3); 7,38 (1., 1H, H-2', “J,'¢=2,1 I'ny); 7,39
(m.1., 1H, H-6, 3\]6'_5'=9,0 I'm; 4J6'_2'=2,1 I'm);

SAMP “C (CD;0D): 95,02 (C-8), 100,14 (C-6), 103,87 (C-3), 105,30 (C-4a), 114,18
(C-2), 116,80 (C-5"), 120,31 (C-6"), 123,71 (C-1"), 147,04 (C-3'), 150,99 (C-2), 159,42 (C-
8a), 163,19 (C-5), 166,06 (C-4"), 166,37 (C-7), 183,88 (C-4) (npuioxkeHue 2, pUCYHOK 7).

Coenunenne uneHtuduupoBaHo kak (5,7,3',4' - Terpaokcu(iaBoH) JTHOTEOIUH
[228].

BemectBo 7 — Ci5sH3907, muMoHHO-KenThIe KpucTawisl ¢ T. 1. 309 — 312 °C (u3
metanona), Y®- crektp (C,HsOH, Anax, HM) — 371, 269, 258; (CH3COONa, Amax, HM) —
393, 272; (CH;COONa+H3BO3, Amax, HM) — 392, 260; (AICl3, Amax, HM): — 430, 266;
(AICIz+HCI, Ayax, HM) — 432, 274; (Co;HsONa, ey, HM) — 332, 248. TIpu B3auMoAeHCTBHN
C HaTpHs aleTaTOM MOSBISIETCS OATOXPOMHBIN CABUT NOJIOCKI | (22 HM), yKa3bIBatOUIMid Ha
HAJIMYME OKCUTPYMIBI B 7 monokeHnu. Hamugwe 6aToXpOMHOTO CIBUTA C HATpPUs
areTaToM M OOPHOM KUCIIOTOMW MO3BOJISIET MPEAToiaraTh HaTM4le CBOOOIHBIX OKCHUTPYIIIT
B 3 ¥ 5 MOJIOKEHNH KOJIbIIa A.

[Tpu xpomarorpaduueckom ananmmse bX B cucreme pactBopureseiil: H-OyTaHOT —
yKcycHast kucioTta — Boja (4:1:2) (bYB) Benuuuna Rf = 0,66; B cucteme — 15 % ykcycHas
kuciora — Re = 0,04. UK-crextp (KBr) 3405 cv™, 3322 em™ (OH), 1661 em™ (>C=0),
1610 cm™, 1562 oM™, 1520 cm™ (Ar), 821 cm’ (n-3amermenme B Komblie «By),
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(mpunoxenue 2, pucyHok 3). [Ipu 1Ie109HOM TUTAaBIICHHUH OOpPa3yrOTCs MPOTOKATEXOBAS
kuciota (T. wi. 200 — 202 °C) u GpaoporroyH, Npyu aueTUINPOBAHIH MOTY4EH MPOIYKT C
T. . 195-196 °C.

SIMP 'H (CD50D): 6,19 (x., 1H, H-6, “Js5=1,8 I'ny); 6,39 (1., 1H, H-8, “Jg.c=1,8 I'ny);
6,89 (., 1H, H-5', %J5'6'=8,5 I'ny); 7,64 (n.1., 1H, H-6', *Jg'5=8,5 I';; “Js' '=2,1 I'x); 7,74 (m.,
1H, H-2', *J,'¢'=2,1 I'1y) (mpuoskeHue 2, pucyHok 9).

SIMP °C (CD;0D): 94,43 (C-8), 99,26 (C-6), 104,51 (C-4a), 116,01 (C-2"), 116,24
(C-5"), 121,69 (C-6"), 124,14 (C-1"), 137,21 (C-3), 146,21 (C-3"), 148,02 (C-2), 148,76 (C-
4", 158,23 (C-8a), 162,47 (C-5), 165,58 (C-7), 177,32 (C-4) (npunoxeHue 2, pucyHok 8).

[IpoGa cmemeHust BemiecTBa C JOCTOBEPHBIM 0Opa3lloM KBEpIETHHA HE JaeT
JIEPECCUN TeMIIEpaTyphl MiaBieHus. [Ipu cpaBHEHUH MMOyYEHHBIX PE3Yy/IbTaTOB aHATN3a
CO CTaHIApTHBIM  OOpa3loOM  BelIeCTBO  uAeHTHUHUIMpoBaHo kak  (3,5,7,3'4'-
neHTaokcud1aBon) kBepueTus [36, 109].

BemectBo 11 — Cy5sH10Og, TUMOHHO-KENTHIE KPUCTAILIBI ¢ T. 1. 275-277 °C (u3
stanona). Y ®- cnektp (CoHsOH, Amax, EM) — 369, 269; (CH3COONa, Amay, BEM) — 379, 302,
272; (CH3COONa+H3BO3, Amax, HM) — 375, 269; (AICl3, Ayax, EM) — 425, 274; (AICl;,-HCI,
Amax, HM) — 425, 273; (C,Hs0ONa, Amax, HM) — 408, 276. baToXpoMHBI# CABUT MOJIOCH | Tipn
B3aUMOJICHCTBUM ¢ HaTpusi areratoM (10 HM) MOMKET CBHIIETEILCTBOBATH O HAJIMYUU
okcurpynmnbsl 'y yraepoanoro aroma C 7 kombiia A. C Harpus STHIATOM MOJTyYeH
0aTOXPOMHBIN CABUT MOJIOCH | Ha 39 HM, CBUAETENBCTBYIONIHMIA O HAIMYMH OKCUTPYIIIHI B
koublie B y yriepoanoro aroma C-3'.

[Tpu ananuse ¢ ucnons3oBanueM bX B cucrteme: H-OyTaHON — YKCyCHas! KUCJIOTA —
Boja (4:1:2) Benuuuna R¢ = 0,84; B cucreme: 15 % ykcycHas kuciora — Rg= 0,1. B UK-
ciextpe (KB, v, cm™) OOHApPYKEHBI XapaKTEPHBIC TOJOCHI TMOTJIOMIEHHUS (hIaBOHOJIOB:
3400-3200 cm™ (OH), 1669 (=C=0), 1615, 1570, 1515 (Ar); 810 cm™, 840 cm™ (n-
3amernieHre B koubliie «By). [Ipu menoynom miaBiaeHnn oOpasyercs: (GIOPOTIIONUH U T1-
okcuOeH30iHas kucnoTa (1. wi. 210-212 °C).

AMP — 'H (DMSO- d6): 6,18 (1H, 1, 2.0 I'u, H-6), 6,42 (1H, 1, 2.0 I', H-8), 6,93
(2H, n, 8.9 'y, H-3', 5"), 8,12 (2H, 1, 8.9 I'y, H-2', 6"), 12,54 (1H, ym1. ¢, 5-OH).
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SAMP — C (DMSO- d6): 146,74 (C-2), 136,12 (C-3), 175,24 (C-4), 160,62 (C-5),
98,11 (C-6), 164,15 (C-7), 93,41 (C-8), 155,91 (C-9), 103,24 (C-10), 122,34 (C-1"), 115,55
(C-2), 129,41 (C-3"), 158,92 (C-4"), 129,42 (C-5") 115,48 (C-6").

Ha ocHoBanun pesynpratoB Y®-, HK- cnekTtpockonmuu #  CpaBHEHHs C
JIOCTOBEPHBIM O0pa3IioM BEIIECTBO HACHTU(UIMpoBaM Kak (3,5,7,4'-TreTpaokcudiaBoH)
kemidepoa [37, 230].

BemectBo 14 — C15H,05, kpucTaIIIMUecKnii TOPOIIOK OJIEAHO-KEITOTO IIBETA C T.
wi. 248-250 °C. Y - criektp (CH30H, Amax, EM) — 326 1., 288, 220 1mwt.; (AlClz, Amax, HM)
— 377. TCX ananmu3 B cucreme xsopodopm-criupt-Boaa (26:16:3) mokazatens Ry = 0,80.
Jlnst MK- CrieKTpa COeIMHEHHs XapaKTEpHBI MONOCHl mormomerns mpu 1600, 1560 cm™,
COOTBETCTBYIOT BaJICHTHBIM KoJiebanusiM C = C- apoMaTH4eCKON CHCTEMbI, TIOJIOCHI PU
1350, 1260 cM’ — BaneHTHBIM KoJEGAHMAM C-0O, 1175, 3370 cM’ — BaneHTHBIM
kosnebanusM enonbHoM - OH, 1035, 910, 835 cM™ mosock! nehOopMaIIMOHHBIX KOJIeOaHUH
— C— 3aMelIeHHOro GEH30JIBHOr0 KoMbia i 1640 cM™ — BanenTHbIM Kotebanmsam C = O y-
nipoHa, 3400 cM™ — BaJICHTHBIM KOJICOAHMAM OKCHUTPYIIIL.

SAMP — *H (DMSO- d6): 2,86 (z. 1 H-3); 3,32 (1. 1 H-4); 5,42 (n. 1 H-2); 5,46 (c. H-
8); 5,79 (c H-6); 6,65 (a. H-3'); 6,82 (n. H-5'); 7,29 (n. H-2"); 7,32 (n. H-6"); 9,62 (c. 4'-
OH); 10,85 (c. 7-OH); 12,25 (c. 5-OH).

[Tonyuennsie ganuseie: T. wi., TCX anammza, Y ®-, UK- u SIMP — cniektpockonuu B
CpPaBHEHHH C JIOCTOBEPHBIM 00Opa3IioM MO3BOJMIA HIICHTH(PHUIIMPOBATH BEIIECTBO KaK
(5,7,4" - TprokcuQIIaBOHOH) HaprHTeHUH [122].

BemectBo 16 — Ci5H;,07, peacraBnser co00i METKOKPUCTAIUTMYSCKUH TTOPOIIIOK
6IIeIHO-KEITOro 1[BeTa, T. . 233 — 235 °C (13 BogHOro Meranona) [a]p”™ +42,1°(areron-
Boja — 1:1), Y- criektp (C,HsOH, Amax, HM) — 327, 295 11, 258; (AICI3, Amax, HM) — 380,
305, 270. AuerwnsHoe mpou3BomHoe ¢ T. i 144 °C (w3 BomHoro srta”ona). B UK-
CHEKTpE HaOJIIOIAI0TCS MOJIOCHI MOTJIOIIEHUS], 00YCIIOBIIEHHbIE BAJICHTHHIMU KOJICOAHUSIMU
OH- cBs3eii cBOGOMHBIX (3555 cM™), CBA3AHHBIX BHYTPHMOJIEKY/SpHOi (3408 cM™) u
MEXMOJIEKYJISIPHOM (IIMpoKasi mojioca ¢ MakcumymoM mpu 3250 cM™) BOZOPOIHBIMH
cB3siMu. [lomockl mormomenus npu 1615, 1585 cm 1 CBUJICTEIILCTBYIOT O BaJICHTHBIX

KOJICOAHMSIX ApOMAaTHUYCCKOI'0 KOJIbIIA.
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SIMP 'H (CD;0D): 4,55 (1H, 1, JH3/H2=11,0 I'r;, H-3), 5,03 (1H, [J, JH3/H3=11,0
I'u, H-2), 5,93 (¢, OH-3"), 5,85 (1H, ym. ¢, H-8), 5,97 (1H, ym. ¢, H-6), 6,82 (2H, ¢, H-5",
H-6"), 6,94 (1H, ¢, H-2"), 9,00 (yur. ¢, OH-3"), 11,95 (¢, OH-5).

SIMP BC (DMSO- d6): 71,48 (C-3), 82,99 (C-2), 95,10 (C-8), 96,12 (C-6), 100,23
(C-4a), 115,08 (C-5), 115,21 (C-2"), 119,38 (C-6"), 127,96 (C-1"), 144,68 (C-3'), 145,70
(C-4"), 162,46 (C-8a), 163,24 (C-5), 167,25 (C-7), 197,29 (C-4).

[Ipoba cmemieHus co CTaHIapTHBIM 00pa3lOM JIECMPECCUU TEMIIEPATypbl HE HAET.
Bemecteo  uaeHtudummporano  kak  (3,5,7,3',4" -  meHTaoKcH(IaBOHOHOI)
JUTUIPOKBEPLIETHH (TaKCHU(OIUH).

®1aBOHOUIBI (TJITMKO3HU/IbI)

BemectBo 3 — Cy1H00, T. 1. 264 — 265 °C, Ry — 0,42 B cucreme (OyraHon —
yKCyCHas kucjiora — Bofa, 4:1:5), Rs = 0,19 B cucreme (15 % ykcycHas kucnota). Y ®-
cnektp: (C,HsOH, Amax, HM) — 340, 270, 215; (CH3COONa, Ayax, HM) — 363, 276, 229;
(AIClz, Amax, HM) — 382, 272, 223; (CoHsONa, Apax, HM) — 399, 279, 222. Anamz Y-
CHEKTPOB (hJIaBOHOMJA C KOMIUIEKCOOOPA3YIOIMUMA W HOHM3UPYIOUIUMHU J100aBKaMu
IOKa3aJl CMEUICHHE II0JIOC B CIEKTpax IIOIJIOLIEHMs, YTO IO3BOJIMJIO YCTaHOBUTH
MOJIO’KEHUE THIPOKCUIIBHBIX TPYMIl B JaHHOM coenuHeHud. llpu noGaBneHuM HaTpus
arierata pOMCXOJUT OATOXPOMHBIN CHBUT TIEPBOM IMOJIOCHI MOTJIONICHUS HAa 26 HM, YTO
MPEAIoiaracT HajJu4he TUAPOKCWIBbHON Tpynnsl y C-7, ¢ allOMUHHUS XJIOPUIOM
Ha0JIr0/1aeTCsl 6ATOXPOMHBIN CABUT ATOM e TOJIOCH! Ha 46 HM, YTO yKa3bIBaeT Ha HAJTMYHE
ruspokcwiibHON rpynmbl y C-5. IlpucyrctBue OH — rpynmel y C-4' moarBepkaaercs
0aTOXPOMHBIM CIBUTOM NIEPBOM MOJIOCH! HA 62 HM C HATpUs ATUIIATOM.

B MK — cnektpe BeliecTBa OTMEUYEHBI IMOJOCHI MOMNIONIEHUsT npu 3345 cM
(berombHbIe pamuKais), 1665 cm™ (>C=0 y-mmponosoro psga), 1612 — 1570 cm™ (Ar),
1177 — 1047 cm™ (C-O yrueBoauoro dparmenta). KucnotHslit ruapomus mo Kumnamu*
paciierisieT MoyieKkyiny ¢uraBoHa Ha anureHUH u D-toroko3y [10, 173]. Beixon arnmkona
cocTaBisieT 52 %, 4To XapakTepU3yeT UCCIELYEMOE COETMHEHNE KAK MOHOTTIMKO3HI.

AMP —'H (DMSO- d6): 13,17 (c, 5-OH), 7,98 (n, J=12, H-2', H-6"), 6,91 (x., J=12,
H-3', H-5"), 6,78 (c, H-3), 6,27 (c, H-6), 4,65 (1, J=8, H-1"), 3,53 (M, H-4", H-5", H-6"),
3,74 (m, H-6"), 3,81 (T, H-2").


http://easychem.org/ru/subst-ref/?keyword=C21H20O10&brutto=C21H20O10&langMode=all&langs=*
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SIMP — °C (DMSO- d6): 183,1 (C-4), 164,8 (C-2), 162,1 (C-5), 161,7 (C-7), 161,2
(C-4), 156 (C-9), 1294 (C-2', C-6"), 122,2 (C-1"), 116,0 (C-3', C-5"), 105,3 (C-8), 105,1 (C-
10), 103,1 (C-3), 98,7 (C-6), 82,4 (C-5"), 78,9 (C-1"), 74,1 (C-2"), 71,6 (C-3"), 71,2 (C-4"),
62,0 (C-6").

Ha ocHOBaHMYM NOJTyYEHHBIX PE3YJIbTATOB BEIIECTBO OXapaKTepru30oBaHo Kak (8-C-f3-
D-riroxonupaHo3u/1 alureHuHa) BUTekcuH [12, 92].

*TIpumeuanue. 30 Mr MOJy4EHHOIO BELIECTBA CYCIEHAWPOBAIM B 4 MII CMECH
Kumuanu (10 9 KUCTOTHI XJIOPUCTOBOAOPOIHOM, 3,5 U KMCIOTHI YKCYCHOM U 5,5 4 BOJIbI),
CMeCh TIOMEIIAJI B aMITyITy, 3aTEM €€ 3allanBajld U HarpeBall Ha KUIISIIEH BOASHON OaHe
24 4. I'maponuzar pazdaBisii 20 M BOJBI, arJIMKOH W3BJIEKAIH JAUATHIOBBIM 3(DUPOM.
O¢up OTroHsIIM, MOIYYEHHBII OCTaTOK XpoMmarorpadupoBaiu Ha Oymare B cucteMax (CM.
anmureHruH) B mpucytcTBuu ‘‘cBupereneii”. [lomyuen armmkoH ¢ 1. mi. 342 — 345 °C,
KOTOPBIM MACHTU(PUIMPOBAH KAaK alMreHUH. BomHbIN ocTaTok HeWTpamuzoBaium a0 pH 7
10 % pacTtBOpOM HaTpus THAPOKCHIA U yHapUBal Jocyxa. OCTaTOK pacTBOPSIIA B CIIUPTE
METHJIOBOM U XpoMaTorpaupoBaid B cUCTeMe OyTaHOJI-MUpUAMH-Bona (6:4:3), mocne
MIPOSIBIICHUS aHUJTMH(TAJIATHBIM PEaKTUBOM HACHTUUIMpoBasiu D-rimtoko3y.

BemectBo 5 — Cy1H30011, CBETIIO-KENTHIN KPUCTAIMUECKUIA MOPOIIOK, T. TUL. 264 —
266 °C (20 % stanon), R¢= 0,15 B cucteme 15 % ykcycHas kucnora, R¢ — 0,43 — (Oyrano:n
— yKcycHas kuciota — Boma, 4:1:5). YO- cnektp (C,HsOH, Ama, HM) — 347, 271;
(CH3COONa, Amax, HM) — 390, 277; (AICl3, Amax, HM) — 426, 278; (CH3COONa+H3BO;3,
Amax» HM) — 372, 266. YO- crieKTp ¢ KOMIUICKCOOOPa3yOIMUMU J00aBKaMH yKa3bIBaeT Ha
Haymure cBoOoaHbix OH — rpynmn B monoxenusix 5,7,3',4". JlnurensHOe HarpeBaHHe C
KHCJIOTaMH HE MPUBOJIMIIO K 00pa30BaHUIO ariMKoHa. KHCIOTHBIM THIPOIU30M MO METOAY
Kunuann mnomydyeH arfmukoH JoTeomnH M caxap D — rmoko3a. D10  ykaswiBaeT
npucyrctBue C-rmukosuna. B MK- cnekrtpe (Ba3zenMHOBOE Maciio) BEIIECTBA OTMEUYEHBI
noocsl morsomenust: 3620-3350 cm™ (beHombHbIe THAPOKCHIBY), 1680 e (C=O y-
UPOHOBOTO psina), 1620 cv™, 1520 cM™ (compsbkeHHbIe ABOiHBIE cBsi3n), 1045 cv™, 1020

cM ' (mupano3Has opma caxapa).
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Ha ocHOBaHMM TIONyY4EeHHBIX J[JAaHHBIX, a TAaKXKe pe3yJbTaTOB CpPaBHEHUS C
JIOCTOBEPHBIM 00pa3IOM OPHEHTHHA, BEMIECTBO uAeHTU(UIMpoBaHo Kkak (8-C-B-D-
TJIFOKOITMPAHO3K I JIIOTEOJIMHA) OpueHTHH [12, 196, 326].

BemtectBo 6 — C;;Hp0011, CBETIIO-KENTHIE KPUCTALIHI C T. T1. 253 — 254 °C, [oc]D20 —
40,8 ° (c 1,0; mumetundopmamun). Ry — 0,42 B cucteme (OyTaHON — YKCYyCHAsl KHCIIOTa —
Boza (4:1:5)), R 0,15 B cucreme (15 % ykcycHas kucnota). B Y®- cnekrpe (C,HsOH,
Amax, HM) — 350, 268, 256 (1171.); B IPUCYTCTBUM alleTaTa HaTpUsi 0ATOXPOMHOT'O CABUTA HE
HaAOI0AANIOCh, 3TO MpEANoiaraeT 3aMelleHne OKCUrpynnsl B mosioskeHun C-7. Ilpu
no6asiennn AlCl3 (Amax, HM) — 395, 327, 274 1103BONISET CYUTH O HATMIUN OKCUTPYIIIIBI Y
5 yrnepomnoro artoma; (AICI+HCI, Apax, HM) — 386, 294 (to1.), 273. Ilpu KuCIOTHOM
TUIPOJIN3E BBIJEJICHHOTO COEIMHEHUs ¢ 5 Mi 5 % KUCIOTOM XJIOPHUCTOBOJIOPOJHON M
cnupToM 3TUIOBBIM (1:1) Ha mpoTshxeHnH 2 4 norydeHsl D-riiroko3a U JTF0TE0IHH.

B UK- crextpe (KBr) orMedarorcst moiockl mortomenus npu 3485— 3079 cm™
(ruapokcuibHbie rpymmsl), 1499 cm™ (C=C apomaruueckue cBsisu), 1080 — 1035 cm™ (C-
O rnmKo3uIHAs CBSI3b), (IPUIIOKEHHE 2, PUCYHOK 4).

[IMP 'H (CD30OD): 3,39; 3,41; 3,53; 3,75; 3,90; 5,06 rimoko3uaHblld (hparMeHT);
6,50 (., 1H, H-6, “Js.g=1,8 T'y); 6,60 (c., |H, H-3); 6,79(x., 1H, H-8, “J36=1,8 I'x); 6,90 (1.,
1H, H-5', %J5'¢'=8,2 T'); 7,40 (n., 1H, H-2', *J,'¢=1,8 Tw); 7,42 (n.1., 1H, H-6', °Js'5'=8,2
' 6 2'=1,8 T'm).

SIMP C (CD;0D): 62,48 (C-6"); 72,29 (C-4"); 74,74 (C-2"); 77,88 (C-3"); 78,41
(C-5") rmoko3uanbiii pagukain); 96,09 (C-8), 101,18 (C-6); 101,68 (C-3); 104,16 (C-
4a); 114,28 (C-2"); 116,82 (C-5"); 120,54 (C-6"); 123,47 (C-1"); 147,24 (C-3'), 158,97
(C-8a), 162,89 (C-5); 164,81 (C-4"); 166,93 (C-7); 184,07 (C-4).

AHamu3  (QU3BMKO-XUMHUYECKUX CBOWCTB U JIAHHBIX CIHEKTPAIBHOTO aHan3a
BBIJICICHHOTO COCAMHEHHsS, a TaK)KE CpPaBHEHHE C TMOUIMHHBIM 00pa3iioM, BEIECTBO
UACHTUGUIUPOBAIN C  (JFOTeOoHH- /-O-f-D-rimrokonupano3nioMm) mUHApO3UIoM [215,
228].

BemectBo 8 — CyyH30016, 3€7I€HOBATO-KENTHI MEIKUNA KPUCTAUIMYECKUN
nopomok, T. wr. 191 — 194 °C (u3 meranoina), [o]p™— 30 ° (¢ 0,3; Meranoxn). Y®- crextp

(C,HsOH, Amax, HM) — 362, 299 1., 264 ., 256; (CH3COONa, Ama, HM) — 390, 271;
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(CH3COONa+H3BOs3, Amax, HM) — 263, 380; (AlCl3, Amax, EM) — 408, 276; (AICI;+HCI) Aax
390 um, 271 um; (CoHsONa, Ayax, HM) — 409, 276. Ry — 0.46 (H-OyraHOon — ykcycHas
Kkuciota — Boga) (4:1:2); — 0,51 (15 % ykeychas kucnora). MK-criextp (KB, v) 3595 em™,
3400 cm™ (OH), 1660 cm™ (>C=0), 1605 cm™, 1575 em™, 1510 em™ (Ar), 1085 cm™, 1062
em?, 10251 98071 900? (caxapHbI KOMIIOHEHT), 815 CM'l, 840 cm* (- 3amerneHue B
KoJibile «By) (mpusokenue 2, pucyHok 5). C moMoIpio mpoOsl 1o bpraHTy ycTaHOBIICHO,
YTO COSAMHEHUE SIBIISICTCS (PITAaBOHOMIHBIM TITUKO3UI0M. [Ipu kucioTHOM ruaponmse ¢ 1%
H,SO, (ctymenuarsiii rumponus) obpasyrorcs kBepuetuH (1. w1 309 — 312 °C), D-
roKko3a, L-pamnoza, uyto Obuto moaTBepkaeHo bX ¢ moctoBepHbIMH 0Opa3maMu
“cBumereneii” [179, 180, 209].

[IMP ‘H (CD;0D): 1,13 (3H, x., *J=6,3 T'); 3,30 + 3,85 (10H, H-6", 3", 4", 5", 6"-a,
6"-B, 6", 3", 4™, 5"); 4,53 (1H, n., J= 1,5 I'm, H-2"); 5,13 (1H, a., H-2" J = 7,5 I'm); 6,23
(m., 1H, H-6, Jgg = 1,8 I'y); 6,42 (u., 1H, H-8, Jg¢ = 1,8 I'1); 6,89 (., 1H, H-5, 3J5'_6' =85
I'n); 7,64 (n.x., 1H, H-6', *Jg"5' = 8,5 T'w., ‘g’ = 1,8 ['w); 7,68 (1., 1H, H-2', “J,'¢' = 1,8 T'wx)
(mpunoxenue 2, pucyHok 10).

SIMP — C (CD,0D): 17,87 (CHs- C6™); 68,56(CH,0); 69,72 (C-5"); 71,41 (C-4");
72,11 (C-6"); 72,25 (C-3™); 73,94 (C-4"); 75,73 (C-6"); 77,24 (C-5"); 78,19 (C-3"); 94,87
(C-8); 99,96 (C-6);102,42 (C-2"); 104,67 (C-4a); 105,66 (C-2"); 116,08 (C-2"); 117,69 (C-
5"; 123,15 (C-1"); 123,55 (C-6"); 135,61 (C-3); 145,85 (C-3"); 149,81 (C-4"); 158,53 (C-2);
159,37 (C-8a); 163,00 (C-5); 166,02 (C-7); 179,45 (C-4).

BbieneHHBIA KOMIIOHEHT WACHTU(HUIMPOBaH Kak (KBeprieTHH-3-O-pyTHHO3MU)
pytuH [36, 92, 230, 321].

BertectBo 9 — Cy1Hp0012, KpUCTAITBI JKEITOTO 1IBETA, T. M. 243 — 245 °C, [OL]D20 -
59,0 ° (Rf 0,21 B cucteme pacTBopuTENei: MeTaHOI-TUPUANH, 5:1). Y- cniektp (C,Hs0H,
Amax» HM) — 369, (275 mn.), 257; (CH3COONa, Amax, HM) — 372, 259. Ilpu KUCIOTHOM
TUIpOIM3Ee  TONMy4deHbl  kBeprethH ©W  D-rmoko3a.  BeimenenHoe — coenuHEHHE
UACHTU(DUITUPOBAHO KaK (KBEPIETHH-/-O-TIIOKO0311) KBEPIIUMEPUTPHUH.

BemectBo 10 — Cy;H001,, OecliBETHBIN KPUCTAUTMUECKUN TTOPOIIOK, T. TUI. 232 —
234 °C (u3 meranoma), [a]o> — 45 ° (¢ 0,3; mumermidopmamur). Ry — 0,38 (15 %-Has

ykcycHast kuciota); Ry — 0,83 B cucteme BYB (4:1:2). Y®- cniektp (C,Hs0H, Amax, HM) —
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364, 265 (m1.), 255; (CH3COONa, Amax, HM) — 377, 261; (AlCl3, Amax, HM) — 420, 308, 272;
(C,HsONa, Amax, HM) — 408, 273. UK-criextp (KBr, v) 3300 cm™ (OH), 1657 em™ (>C=0),
1607 em™, 1565 em™, 1505 em™, 1445 em™ (Ar), 1085 em™, 1055 em™, 1030 em™, 925 em™,
890 cm™ (caxapHbIif KOMIOHEHT), 835 cM™, 815 cM™ (m-3amerieHue B konble «By). [Ipu
KucioTHOM Tuaposmse BeriectBo (1 % H,SO,, 100 °C, 60 MuH) 1aeT ariMKoH KBEPICTHH
(1. mn. 310-312 °C) u D-ranakro3y. CpaBHUBas MOJy4YE€HHBIC JaHHBIE C JIUTEPATYPHBIMU
UCTOUYHUKAMH, BBIFCTICHHOE COCAMHEHHE WACHTH(PUIMpPOBaHO Kak (kBepueTHH-3-O-B-D-
rajJakTonmupaHo3uIoM) rurneposu [36, 230].

BemectBo 12 — Cy;Hp0049° 1,5 H20, xopudHeBbIi aMOp(dHBIN MTOPOIIOK, T. 1. 172 —
174 °C, [o]p™® — 166 ° (c 0,2; stanom). Rf — 0,48 u 0,63 (15- 1 60 % yKCyCHast KHCIOTa);
Y- criektp (CH30H, Ay, BHM) — 342, 263; (CH3COONa, Amax, HM) — 353, 265;. [Ipu
KHACJIOTHOM THUAPOJIM3€ TMOJIy4eHbl KeMI(epos M pPaMHO3a, MpH aleTUIMPOBAHUU —
rekcaarerar ¢ T. mwi. 152 — 156 °C. B IIMP-cnekTpe, BBIACICHHOTO COCIUHEHUS B
JICUTEPONTMPHIMHE YTIIEBOIHBIC TIPOTOHBI MPEACTABICHBI CHHITICTOM Tipu 6,2 m.a. (H-1"),
rpynmnoi cursai B auanasone 4,0-5,0 m.a. (4H) u nyonerom ¢ J=6 ' npu 1,4 m.a. (CHs-
rpymmna). JIBa aybrnerta u cuHrier B oOjactu 6,7-8 M.JI. OTHECEHBI K IPOTOHAM
keMmiiepona. Y®- CHEKTpbl C JUArHOCTUYECKHMMH pEareHTaMu CBUAETEIbCTBYET O
Haymmauu cBoOoaubix OH- rpymm B 5,7,4" — monoxkeHusx kemmdeporna. CoenuHeHHE
UIeHTUGUIUPOBATH Kak (kemripepoi-3-O-a-L-pamHonupano3u) adsemun [54, 109].

BemectBo 13 — CgsHyOgo, T. . 189 — 191 °C (u3 Bogsi), [a ] D -120,4 °
(mupunma — 3tanon 1:1), YO- crektp (C,HsOH, Apax, HM) — 350, 265. B UK- cniektpe
BEIECTBA HAOMIOZAIOTCS TOJOCHI TOIIOMCHHS OKcurpymm mpu 3400 oM™ u
KapOOHMIBHBIX TpyI mpu 1660 v ™. KucaoTHbIH ruapomus ¢ 5 % KHCIOTOH CepHOi faeT
arMKOH W YIJIEBOJHYHO 4acTb. [lo pe3ynprataMm  CHEKTPAJLHOTO — aHAW3a,
XpoMarorpaMuecKux  HUCCICAOBAaHMM W TeMmIepaType  IUIABJICHUS  arjMKOH
uaeHTHUIMpoBaH Kak (3,5,7,4'-TerpaokcudiiaBoH) keMiepoi).

BeinenenHoe coerHeHne SBISIETCS TPUO3UIOM KeMIl(eposia, UTO TMOATBEPKIAACTCS
npoBeaeHHbIMU HccnenoBanusaMu (Y®-, K- cnekrpockomnueii, xpomarorpahuiyeckuMu
pe3yJibTaTaMy U TEMITEpaTypol IUIaBJICHNS) U UACHTU(HUIIMPOBAHO Kak (kemripepoi-3-O-

B-D-podunoduosua, 7-O-o-L-pamaonupanosum) poounus [8, 230].
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BemectBo 15 — CygH3,045, OnemHO-KenThiii METKOKPUCTALIMYECKUAN TTOPOIIOK
(GecuBeTHBIE KpUCTAILTBI), T. TUL. 256 — 260 °C, [a ]D20 — 89 °. YO- cnekrp (C,HsOH, Agax,
M) — 330, 286; (AICl3, Amax, HEM) — 380, 312. XpomarorpadupoBanu cymmy (hIaBOHOUIOB
BX (Jlenmurpanackas mMapkn M, miotHocts 85 r/m°), Rf — 0,59 B cucteme (GyTaHon —
YKCYCHasl KHCIoTa — Boja, 4:1:5), mpu obpadotke 1 % crmptoBeiM pactBopoM AlCls, B
BUJIIMOM CBET€ TpOsBIIIEMas 30Ha MMeNa OJIeMHO-KENTYI0 OKpacKy, B Y®- cBeTe —
roryooBaro-3enieHoBaTylo  (piyopecueHimio.  BemectBo  mpeHTHUIIMpOBATH
nocToBepHbIM — 00paziioM  (5,3'-muokcu-4'-meTokcu- /-0-B-D-rmokonupano3unio-O-a-L-
PaMHOITMPAHO3HIOM (hpJIABAHOHA) TECIICPHTTHOM.

Y@- criekTpsl (p1aBOHOUIOB, BBIJICIICHHBIX U3 UCCIICIYEMBIX BUIOB poja Gpuaka,
MpEICTaBJICHbI B TA0HIIE 6.

Kymapunbl

BemectBo 17 — CgHgO,, kpuctamibl 6enoro nera (u3 CH3;OH) ¢ 1. . 69 — 71
°C, YO®- cnektp (C,HsOH, Amax, um) — 275, 311; (CH3COONa, Amax, am) — 230, 280,
322. UK-cnektp (KBr, v, cm-1) 1625, 1560, 1520 cm-1, 1481 (Ar), 1715, 1735 (>C=0,
a-nupoHa). Ha xpomarorpamme BbIIETICHHOE COSIMHEHUE TIPOSBISIETCS B BHUIE OJeTHO-
roay0oro msTHa, Tpu oOpabOTKEe pacTBOPOM MIEIOYM JACT 3€JIEHYI0 C TOIyObIM
OTTEHKOM (IIyopecleHIni0. BemecTBo mpu CMEmurBaHuu € JOCTOBEPHBIM 00pa3IioM
KyMapWHa HE JaeT NENpEecCHH TemmepaTypbl muasieHus [37, 73]. D10 coenuHeHHe

UIAECHTU(ULIMPOBAHO KaK KyMapUH.



Ta6numa 6 — Y®- criekTpsl (P1aBOHOUIOB, BBIICIICHHBIX U3 HCCIICIYEMBIX BUIOB poJjia puajika
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HazBanue IHomocel A, HM JlnarHocTudeckue q00aBKU
COCAMHCHIA TIOTJIOMCHHA Harpus anerar | Hatpus anerar + AIoMUHUA Harpus stuinar
KHCJIOTa OOpHas XJIOpH]L
A, HM AA A, HM A A A, HM A A A, HM A A
1 2 3 4 5 6 7 8 9 10 11
AnMreHuH | 335 380 +45 | 336 +1 380 +45 400 +65
1 270 273 +3 | 271 +1 274 +4 275 +5
Butekcun | 337 363 +26 - - 383 +46 399 +62
1 269 276 +7 272 +3 279 +10
I'eciepuaun | 330 - - - - 380 +50 - -
I 286 312 +26
JIroreonun | 347 381 +34 378 +31 399 +52 419 +72
1 255 272 +17 262 +7 274 +19 272 +17
OpueHTHH I 347 390 +53 372 +25 426 +79 416 +69
1 271 277 +6 266 -5 278 +7 269 +2
[uuapo3un | 350 350 - - - 395 +45 387 +37
I 268 268 - - - 274 +6 276 +8
KBepuerun | 371, 269 ., 393 +22 392 +21 430 +59 332 -39
I 258 272 +14 260 +2 266 +8 248 - 10
Pytun | 362, 299 m., 390 +28 380 +18 410 +46 409 +47
1 264 1., 256 271 +15 263 +7 276 +20 276 +20
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1 3 4 5 6 7 8 9 10 11
Ksepuiumepur- | | 369, 372 +3 393 +24 430 +61 - -
puH I 275, 257 259 +2 260 +3 267 +10
['uneposun I 364, 265 (11.), 377 +13 392 +28 420 +56 408 +44

I 255 261 +6 261 +6 272 +17 273 +18
Kemndepon I 369 379 +10 375 +6 425 +56 408 +39
I 269 272 +3 269 0 274 +5 276 +7
Ad3zenun | 342 353 +11 - - - - - -
I 263 265 +2 - - - - - -
PoOunnn I 350 - - - - - - - -
I 265 - - - - - - -
Hapunrenun | 326 1., 288 330, +4 - - 377 +51 - -
I 220 . 228 +8
Huruapoksep- | | 327,295 o, 345 +18 349, +22 380, +53 377 +50
LHETUH 1 258 262 +4 265 +7 305, +10

270
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BemectBo 18 — CgHgOs3, Genbie uronpuaThie KpUCTawiel, T. wi. 228 — 231 °C (u3
CH30H). Ilpu xpomartorpadupoBanuu B cucTteme: 3Trianerar — 0en3on (1:2) BemmunHa
Rf=0,33; B cucteme: xmopopopm — 6en3om (1:1) — RE=0,88. Y- criektp (CoHsOH, Aax,
HM) — 326, 256, 232. [Ipu nobaBneHnN HATPUSA alleTaTa HaOIIOIAICS 0AaTOXPOMHBIN CIBHUT
JUIMHHOBOJIHOBOH mo710ck! (378, 240 um). UK- crextp (KBr, v, em™) 1616-1575 (C=C),
3260 (—OH), 1718, 1690 (C=0O, o-mupona). Ha ocHoOBaHMU pe3yJILTATOB
xpomarorpadudeckoro aHamza, YO — u UK — criekTpanbHBIX JaHHBIX, TIO OTCYTCTBHUIO
JIENPECCUM TEMIIEPATyphl IUIABICHUS CMEIIAHHOM MpoObI CO CTaHAAPTHBIM O00pa3IoM
“cBumereneM”’  BEUIECTBO  HIEHTU(MUIMPOBaHO  Kak  (7-TUAPOKCUKYMapuH)  —
ymoemudepon [36, 73].

BemectBo 19 — C19HgOy, Gelbie KpUCTAIIIBI C KEITOBATBIM OTTEHKOM, T. Tu1. 202 —
204 °C (m3 CH30H). XpomatorpadupoBaHue B CHCTEME PaCTBOPHUTEICH: dTHIAleTaT —
oenzon (1:2) Bemuunna Rf=0,56; — xmopodopm — Genzon (1:1) R~=0,38. Y- cnexrp
(C,HsOH, Amax, HM) — 340, 315, 298, 255; npu nobaBiieHny HaTpUs arieraTta HaOIrodaICs
0aTOXpOMHBIN CIBUT ITMHHOBOJIHOBOM mojockl 378, 240 um. K- cniektp (KBTI, v, em-Y):
1610 (C=C), 1728 (>C=0, a-nupona), 3300-3350 (OH), 2930, 2843 (—-OCHB3).

[Ipy cpaBHEHMHM JAHHBIX XpPOMATOTpaUUECKOrO aHaIM3a, TeMIepPaTyphl
wiaBiieaus, o Y®- um HK- choekrpanbHbIM JIaHHBIM, OTCYTCTBUIO JICTIPECCUHU
TEeMIepaTypbl ITUIABJICHUS CMEIIAHHOW MPOObl CO CTaHAAPTHBIM OOpa3IllOM BEIIECTBO

UACHTU(UIUPOBAHO KaK (6-METOKCH-/-OKCUKYMapyH) — CKONOJIETHH [36, 73].

deHonkapOOHOBHIE U OKCUKOPUYHBIE KHCTIOTHI

BemectBo 20 — C;HgOs, Genble uromp4arsie KpUCTALIBL, T. . 249 — 252 °C (u3
Boibl), Y®- criektp (CoHsOH, Apay, HM) — 272, 210. IIMP 'H (CD3),CO: 7,14 (2H, ¢, Hy);
SIMP — °C (CD5),CO: 110,02 (C-2,6); 122,01 (C-1); 138,66 (C-4); 145,99 (C-3,5); 167,98
(C=00), (mpunoxenue 2 pucyHok 6). Beimenennoe coemmuenune ¢ 1 % pactBopom
JKEJI€30aMMHAYHbIX KBAaCLOB JIa€T TEMHO-CHHee OKpammBaHue. [lomyuennsie qannsie bX,
SIMP, Y®-, UK- u wmacc-ciektpockoruu (M’ 170) B cpaBHEHMH C JOCTOBEpPHBIM
o0pa3ioM TO3BOIIIO HIeHTH(HUIMPoBaTh Kak (3,4,5 — TPUOKCHOEH30MHYIO KHCIIOTY)

rajuioByto kucioty [11, 107].
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BemectBo 21— CgHgO,, OecuBeTHbIE KPUCTAIIBI, JIETKO PACTBOPHUMBI B CIIUPTE U
adupe, TpyaHo — B Boae, 1. 133 — 134 °C. Y®- cnektp (C,HsOH, Ao, HM) — 274, 221.
BeineneHHoe coenuHeHue HACHTH(UIMpPoBaHO Kak (B-(eHMnakpuiaoBas KHCIOTa, 3-
(eHMIIPOTIeHOBAs KMCII0Ta) KoprdaHas kuciorta [11, 123].

BemectBo 22 — CgHgO4, pencTaBiisieT coO0i KenThle KpUCTAILIBL, T. 1. 194 — 196
°C (u3 meTanomna). Bemnunna Ry — 0,38 (15 %-nas ykcycHas kuciora), Rs— 0,83 B cucreme
BYB (4:1:2). YO®- cnektp (C,HsOH, Amax, HM) — 325, 299 (m.), 234; (CH3COONa, Ama,
M) — 310, 280; (CH3COONa+H3BO3, Amax, HM) — 320, 295; (AICI3, Amax, HM) — 351, 290;
(C,HsONa, Amax, HM): — 360, 240, 315 (mr.). UK-crextp (KBr, v): 3400 cv™, 3225 em™,
2975 cm™ (OH), 1647 em™, 1630 cm™ (>C=0), 1607 cm™-1540 cm™ (Ar), 880 cm™, 860
cM™ (3amentieHHbI Gerson). [ToTydeHHOe aleTHINPO3BOAHOE HMEET TeMreparypy 183 —
187 °C. lenounoe miasienne ¢ KOH maet mporokarexoByro KUCIOTY ¢ T. . 202 — 204
°C. CwmemianHas npo0a € JOCTOBEPHBIM 00pa3luoM KO(EHHON KHCIOTHI JAEMpeccHH
TEeMIIEpaTypbl IUIaBlIeHUS He ngaeT. Ha ocHoBaHMM (U3UMKO-XMMHYECKUX CBOMCTB
coeMHEHUE UJICHTU(UIIMPOBAHO Kak (3,4 TUOKCUKOpUYHAS KUCIIOTa) Ko(delHas KUcaoTa
[11, 66].

BemectBo 23 — CigHig0g,0ectiBeTHBIe KpucTamwiel, T. Wi 202 — 205 °C (u3
mertanona), [a]p— 31,7 ° (¢ 1,0; meranon), Y- ciekrp (CoHsOH, Amax, HM) — 326, 300,
247; (CH3COONa, Amax, HM) — 330, 245; (CH3COONa+H3BO3, Amax, HM) — 352, 330, 258;
(AICl3, Amax, HM) — 360, 316, 240; (C,H50Na, Amax, HM) — 384, 260. Rs— 0,65 (H-OyTaHom —
ykcycHast kuciaoTa — Boja (4:1:2); Rf—0,68 (2 % ykcycnas kucnora). MK-ciextp (KBT, v,
eM™’) 2970 oM, 2900 oM, 2780 cm (OH), 1740-1710 cm (croxHO>(pupHas
rpymmmpoBka), 1660 oM™, 1625 e (>C=0), 1605-1550 cm™ (Ar), 840 cm™
(3amemennbiit 6enzon). Illenowynoit TUAPONM3 NPUBOAUT K 0OpazoBaHHIO KODEHHOMN
KUCHOTHI (T. . 194 — 196 °C) u D-xunnoit kucnotsl (1. mi. 182 — 184°C). Cmemannas
npo0a BellecTBa M M3BECTHOrO 0Opaslia XJIOPOTEHOBOM KHUCIOTHI HE JAeT ACTPECCHH
TeMIieparyphl miasiaeHus [11, 66].

BerectBo 24 — C1gH1509, amMmopHoli KoHCHCTEHIMHA ¢ T. L. 200 — 202 °C; [OL]DZO
+3,8 ° (c 1,00 meranon), bx Rf — 0,66 B cucreme (OyraHon — yKCycHasi KUCJIOTa — BOJa,

4:1:5), Rf — 0,76 B cucreme (2 % ykcycHas kuciora). B Y®- cBere maer romyOyro


https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80
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dbnyopecuenimio. YO- cnektp (C,HsOH, Amax, HM) — 329, 298, 246. Ilpu menounom
IUTABJICHUM C Kl THUJIPOKCHIOM OO0pazyercsi mpoTokarexoBas KucioTa. lllemounoit
ruaponn3  gaer kKodeiHytro u  D-xunnyro kucnotel. Ilpu  xpomartorpaduyeckom
WCCIIC/IOBAaHUM Ha OyMare B pa3MUYHBIX CHCTEMax pPacTBOPHUTEICH C JOCTOBEPHBIM
00pa31ioM HEOXJIOPOTEHOBOM KUCIIOThI BEIIECTBO MOKET ObITh UACHTU(DUIIMPOBAHO KaK (3-
O-koenn-D-xuHHas KUCI0Ta) HEOXJIOporeHoBast kuciora [11].

BemmectBo 25 — C19H1004, KprcTamibl 6€10T0 10 CBETII0-0eKeBOro 1BeTa, T. . 168
— 170 °C, Rf — 0,88 B cucreme (6yraHos — yKCycHasl KMCIIOTa — Boja, 4:1:2), Rf— 0,35 B
cuctreMme (2 %-mas CH3COOH), B VY®- cBere HaOmomaercs SPKO-ToyOas
bayopecuenius. Y- criektp (C,HsOH, Anax, HM) — 320, 234, TloydeHHOE COEAMHEHHE
UACHTUDUIUPOBAHO C (4-OKCH-3-METOKCH-KOPUYHOU KHUCIOTOM) (PepynoBON KUCIOTOM
[11, 66].

BemectBo 26 — C,,H 5015, mpencrabiser coboit amopdHyro cyocranimio, Y d-
criektp: (CoHsOH, Amay, BM) 330, 280 1., [o]p™ + 374° (Me OH).

'H-IMP-cniextp (d-meranon): 5,63 (yur ¢, 2H-2,3), 6,23 (z.x., 15,9 ', 2H-8',8"),
6,75 (anm, 8,2 I'n, 2H-5',5"), 6,86 (m.1., 1.7 u 8.2. I'n, 2H-6',6"), 7,08 (1.1., 2H-2',2"), 7,55
(m. m., 16 T'm, 2H-7',7"). BeimenenHoe coenuHeHue uACHTHU(PHUIMpPOBAHO Kak (2,3-
TUKO(pEUSIBUHHAS KUCIIOTa) IMKopreBas kuciora [1, 11].

OU3UKO-XMMHUYECKIE CBOMCTBA (DEHOJILHBIX COCAMHECHWH, BBIJICICHHBIX W3 BHIIOB
poJa duanka, IpUBEIACHBI B TA0IHIIE 7.
Tabnuna 7 — OU3NKO-XUMHUUECKHE CBOMCTBA (DEHOJIBHBIX COCAMHEHUM, BbIIETICHHBIX

13 BUJOB pojia puaika

No Haspanue Beuiectna, bpyrto popmyna, | T. mi. °C Bun puanku
n/m CTpyKTypHas ¢hopmyia KpaTKoe
OTIMCAHHE
1 2 3 4 5

1. ®maBoHOUOEI.
1.1. ®naBoHEBI

1. | Anurenus (5,7,4'- C15H100s, 342-345 °C |V. brachyceras,
TpUOKCU(DITABOH) KPUCTAILIIBI V. selkirkii
KEIITOTO I[BETA
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OH O
Burekcun (8-C-B-D- Cy1H20010, 264-265 °C | V. langsdorffii,
TITFOKOTTUPAHO3HU]T Kpuctaymmaeckuii | (3¢up) | V. patrinii,
aIMTeHUHA) MTOPOIIIOK V. arenaria,
HO  OH JKEJITOTO LIBETA V. sacchalinensis
OH O
JIroreonun (5,7,3',4' - C15H100s, 328-331°C | V. brachyceras,
TEeTPaoKCU(DTABOH) KpUCTAJLTBI V. selkirkii
JKEJITOTrO I[BETA
Opuentus (8-C-B-D- Cy1Hy0011, 264-266 °C | V. langsdorffii
TITFOKOITUPAHO3HU/T KPUCTaUTHYCCKHH
JIOTEOJIMHA) ITOPOIIIOK
CBETJIO-JKEJITOTO
1[BETA
[{uHaapo3uy (JIF0TeOaHH- 7 - Cy1Hy0013, 253-254 °C | V. uniflora,
O-B-D riroxonupano3u) KPUCTAILIBI V. selkirkii,
" CBETJIO-KEJITOTO V. langsdorffii,
[[BETA V. patrinii,
V. sacchalinensis
1.2. ®1aBOHOJIBI

Ksepuerus (3,5,7,3'4'- C15H1005, 309-312 °C | V. uniflora,
MEeHTA0KCU(]IIaBOH) KPHUCTAJUIbI (metanon) | V. arenaria,

JIMMOHHO- V. sacchalinensis

KEJITOIrO IBE€Ta



http://easychem.org/ru/subst-ref/?keyword=C21H20O10&brutto=C21H20O10&langMode=all&langs=*
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8. | Pyrun (kBepuerun-3-O- C27H30016, 191-194 °C | V. uniflora,
PYTHHO3K) MEJIKUE (meranon) | V. langsdorffii,
‘ o KPHCTAILIBI V. sacchalinensis
HO O 0 | OH on 3eJIEHOBATO- V. selkirkii,
OTZ?\LZ\\‘;H YKEJITOrO LIBETA V. brachyceras,
oo Hi;j V. arenaria
3 0
HO
HO
OH
9. | KBepuumeputpus C21H2001, 243-245 °C | V. biflora
(xBepueTuH-7-0- KPUCTAJLIIBI
TJTFOKO3H]T) KEIITOro I[BETA
OH OH oH o
o o O oI O
HO on OH
OH O
10. | I'umtepo3uy (KBEepICTHH-3- Cy1H901y, 232-234 °C | V. biflora
O-B-D CBETJIO-XKENTHIA | (MeTaHOM)
raJJaKTONHUPAHO3MUT) HOPOIIOK
Seten
O OH
OH O _H-o
HO— o — OH
H H
11. | Kemndepoin (3,5,7,4'- C15H1Os, 275-277 °C | V. arenaria
TETpaoKCU(IaBOH) KPUCTAILITbI
on JIMMOHHO-
HO O 0‘ O YKEJITOTO 1IBETa
OH
OH O
12. | Adzenun (kemmdepon-3- C21H2001y, 172-174 °C | V. langsdorffii,
O-pamMHO3UT) KOPHYHEBBIH V. patrinii,
aMopHBIH V. biflora,

MOPOIIOK

V. sacchalinensis



http://en.wikipedia.org/wiki/File:Rutin_structure.svg
http://en.wikipedia.org/wiki/File:Rutin_structure.svg
http://en.wikipedia.org/wiki/File:Rutin_structure.svg
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13. | PobOunun (kemmdepo-3- C33Hy0010, 189-191 °C | V. langsdorffii
0-B-D-pobunoduosum, 7-O- KOPUYHEBBIN
o-L- pamHOTIIpaHO3MT) MOPOIIIOK
OH
hor
OH OH d
kA
OH OH
1.3. ®naBaHOHBI
14. | Hapuarenusn (5,7,4'- C15H1,05, 248-250 °C | V. brachyceras,
TPUTUAPOKCU(DIaBAHOH) kpuctanaeckuii | (meranon) | V. selkirkii
O oH HOPOLIOK
Ho © OJI€ IHO-XKEITOrO
O 1BeTa
OH O
15. | I'eciepuaus (5, 3'- CygH34015, 256-260 °C | V. patrinii
TMOKCH-4'-MeTOKCU-/-0-- | MEJIKOKpUCTAIIN | (METaHOM)
D-rmokonupano3uao-0O- YECKHUM MOPOIIOK
o-L-paMHOTIpaHO3U T CBETJIO-)KEIITOTO
¢daBaHoOHA) BETA
1.4. ®naBaHOHOJIBI
16. | JIuruapoKBepleTHH C15H1,07, 233 °C V. selkirkii
(TaxcudonuH) KPUCTAILITbI (MeTaHoOM)
oH on CBETJIO-KEITOTO
o O . O 1BETA
OH
OH O
3. KymapuHsl
17. | Kymapun (6eH30-00 TUPOH) CyHsOy, 69-71°C | V. biflora
N KPUCTALIBI
mo Oeoro 1BeTa
18. | YMbGemmudepon CoHgO3, 228-231 °C |V. sacchalinensis
(7-oKCHUKyMapHH) Oerbie (MeTaHOT)
UTOJTHYATHIC



http://www.sigmaaldrich.com/catalog/product/sigma/53609?lang=en&region=RU
http://www.sigmaaldrich.com/catalog/product/sigma/53609?lang=en&region=RU
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/@\A\/\L KPUCTAJLIbI
HO o~ O
19. | CxomoneTus (6-METOKCH- C10HgOy, 202-204 °C | V. uniflora,
7-OKCUKyMapyH) Oerpie (meranoinr) | V. biflora,
H,CO X KPHCTaJLIBI V. patrinii,
Hmo C )KEITOBAThIM V. arenaria
OTTEHKOM
4. ®eHoMKapOOHOBBIC KUCIIOTHI
20. | l'anmnomas (3,4,5 C7HgO:s, 249-252 °C | oOHapyxeHa BO
TPUOKCHOEH30ITHAa) UTOJThUATHIC BCEX M3y4aeMBbIX
O oM KPHCTAJLIbL BHIAX
OeJoro 1BeTa
HO OH
OH
5. OKCUKOpHUYHBIE KUCIIOTHI
21. | Kopuunas (- CoHg0, 133-134 °C | V. selkirkii,
(eHmIaKpuIOBas KUCIOTA, OecrBeTHBIE V. brachyceras
TpaHc-3-(peHnIaKpuIoBas) KPUCTAJLIIBI
0
©/\/\kOH
22. | Kodeitnas (3,4 CgHgOy, 194-196 °C | oOHapy>keHa BO
JTUOKCUKOPUIHAS); — KPUCTAILIBI BCEX M3y4aeMBbIX
o CBETJIO-KEITOTO BUJIAX
/@/\J\OH 1BETa
HO
OH
23. | Xnoporenosas (5-O- C16H150o, 202-205 °C | V. uniflora,
kodent-D-xuHHAS) OCCIIBETHBIC V. biflora,
= oH KPUCTAILIBI V. patrinii,
HO._0 O/\(O\@[OH V. brachyceras,
HOL% V. selkirkii
HO OH
24. | HeoxmoporeHoBas (3-O- C16H150,, - V. uniflora,
kopenn-D -XI/IHHaH) amopgHoe V. biflora,
BEIIIECTBO V. brachyceras,
V. patrinii,
M V. arenaria,
V. selkirkii,
V. sacchalinensis
25. | ®epynoBas (4-okcu-3- C10H1004, 168-170 °C | V. uniflora,
METOKCHUKOPUYIHAST) KPUCTAILIIBI V. patrinii,



http://commons.wikimedia.org/wiki/File:Chlorogenic-acid.svg?uselang=ru
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T KEJITOBATO- V. brachyceras
H,CO. N
OH Oesoro 1BeTa
HO
26. | lluxopuenas (2,3- C2H15015, - V. uniflora,
IUKO(EHIBUHHAS ) amopgHoe V. biflora,
coH on BEIIIECTBO V. brachyceras,
HO NS OH M.m. 4743 V. patrinii,
O o V. arenaria,
Ho | coom o
° V. selkirkiti,
V. sacchalinensis

3.2.3 UccaenoBanme coctaBa peHOIbHBIX coequHeHuit MeTogoMm BIXKX

HccnenoBanusi coctaBa ()eHONBHBIX COSAWHEHUN MPOBOJIMIOCH B COOTBETCTBUU C
METOIMKOH M3JI0’KEHHOM B r1aBe 2 (pasaen 2.2).

Conepkanue  HWISHTU(PUIMPOBAHHBIX  BEIIECTB B  HUCCIEAyeMOM  oOpasiie
ONpeNeNsUld MO IUIOMIAN THKa, WCIONB3ys METOJl BHYTPEHHEH HOpMalIM3alliu
(mpunoxxenue 2, pucynku 19 — 26) [79, 167]. Pe3ynbraThl aHaNIM30B MPECTaBICHBI B
Tabmure 8.

Bcero merogom BOXKX B mccnenyempix 8 Bumax poaa ¢uanka oOHapyxeHo 28
BEIIECTB (PEHOJIBHON TPHUPOJIbI, B OCHOBHOM TpEACTaBICHHbIC (DJIaBOHOUIAMH U
(heHoKapOOHOBBIMU KHUCJIOTaMHU. Takum o0Opazom, BOXX aHAIU30M
UACHTU(DUITUPOBAHBL: (DITABOHOMIBI — alUI€HUH, alUTeHUH-/-O-TIIOKYPOHU], BUTEKCHH,
JFOTEOJIMH, OPUEHTHH, LWHAPO3UJ, KBEPIICTUH, PYTHUH, KBEPLUUMEPUTPHH, THUIIEPO3U],
kemripepon, ad3enuH, poOOWHWH, HAPUHTCHWH, TECICPUANH, TUTHIPOKBEPIICTHH;
TyOWIIbHBIE BEIECTBA — KATE€XWH, JMHUKATEXWH, TAaHWH, KyMapWUHbBI — CKOIIOJICTHH,
KyMapuH, yMOeuudepoH; GeHOMbHBIE 1 OKCUKOPUYHBIE KUCIOThHI — raJljloBasi, KOpU4YHasi,
KodeitHast, ITMKOpUEBasi, XJIOPOTEHOBAs1, (PpepyIoBas 1 HEOXJIOPOTCHOBAST KUCIIOTHI.

YcTaHoBieHo, 9TO cpeau (PIaBOHOMIHBIX COSAMHEHUN JOMUHUPYIOT — KBEPIIETHH,
aNMTeHUH W WX TIMKO3HIbI, C- TJIMKO3U OPHUEHTUH HICHTH(HUIIMPOBAH B TpaBe (praaku
Jlaarcnopda, npeobiagaromuMu cper (PEHOIOKUCIIOT SBISIETCS rayioBast, KodelHas u

IMUKOpHEBasA KUCIIOTEIL. OTH KUCIOTHI O6HaPY)I(GHBI IMIOYTH BO BCCX U3YyUAaCMbIX BUJAX.
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Bunsl pactenui

Coeounenue "
< = s S _ 3 =
S | E 5 % = g £ g
= S S S 5 S = =
5 3 < RS S S 3 S
> > > > > > > >
KonuuectBeHHOE COOTHOMLIEHUE (DEHONBHBIX COEAUHEHMH, %0
1 2 3 4 5 6 7 8 9
AnureHun - - - - - 3,59 411* -
Burtexcun - 2,59* 11,79* 18,79* 22,02* - - -
JIroreonnu - - - - - 5,92 5,78* -
OpueHTHH - - - 53,23* - - - -
[unrapo3ua 4,97* 19,14* - 2,17* 7,84* - 2,96* -
Kemndepon - - 0,18* - - - - -
PoOunnn - - - 0,15* - - - -
Adzennn - 0,12* - 1,07* 10,25* - - 2,61*
ATMrenuH- 7-O- - - - - - - - 1,61*
TJIFOKYPOHHU]T
["ecniepunun - - - - 4,82* - - -
Hapunrenun - - - - - 4,91 6,87* -
Keepuernn 8,18* 4,36* 10,86* - - - - -




PyTun 10,15* 8,21* 12,34* 0,10* 12,10* 5,84* 5,12* -
['uneposuyg - - - - - - - 2,56*
Kseprimmeputpun - - - - - - - 9,76*
JIurupoKBepeTHH - - - - - - 0,95* -
Kymapun - - - - - - - 4,26*
CKoIoneTnH 6,87* - 7,60* 6,72* - - 2,29*
YMmbemmdepon - 6,20* - - - - - -
Karexun - - - 8,08* - - - -
DnuKaTeXuH - - - - - 15,68 12,90* -
Tanun 14,92* - - - - 11,18* 8,81* -
I"annoBas kuciora 15,06* 10,99* 17,00* 7,52* 2,54* 28,15* 27,96* 5,63
Kopuynas kuciora - - - - - 1,43* 2,58* -
Kodeiinas kuciaora 10,14* 14,66* 12,85* 8,35* 8,75* 5,79 3,80* 16,64*
HeoxmoporenoBas 5,74* 6,03* 7,20* - 2,41* 4,37 1,40* 28,99*
KHUCJI0Ta

depynoBasi KUCIIOTa 5,47 - - - 3,72* 3,94 - -
XJI0poreHoBasi KUCI0Ta 3,82* - - - 8,09 3,64 3,39* 9,88*
[{uxopueBas KucjaoTa 6,11* 11,57* 14,67* - 8,83* 2,79* 6,19* 15,57*

[Ipumeuanue:

* BCIICCTBA I/II[GHTI/I(l)I/IHI/IpOBaHBI B UCCIICAYEMbBIX BHUAAX BIICPBLIC

«—» BEILECTBO HE OOHAPYKEHO
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3.3 OnpenesieHue coaep:KaHus TyOMJIbHBIX BellleCTB B pacTeHusix poaa Viola L.

Copepxanve JyOWJIBHBIX BEIIECTB OINPENESUIA B MCCIEAYEMBIX BHJAX
NePMaHTaHATOMETPUIECKUM U CHEKTPOPOTOMETPUYECKIM MeTolaMu (TiiaBa 5, pasjien
5.1.2).

Pe3ynbratsl onpeaeneHus copepkaHus TyOUIIbHBIX BEIECTB B TPABE U3y4aeMbIX
BUJIOB MpUBEACHBI B Tabmuie 9.

Tabnuna 9 — Pe3ynbTarsl onpeneneHus coaepx aHus 1yOUIbHBIX BEIIECTB B

TpaBe BUJOB pojia puaika

No Bug Conepxanue 1yOMIbHBIX BEIIECTB, %o
n/m MEpMaHraHaTOMETPHU- | CHEKTPOPOTOMETPH-
YECKHUI METO/I YEeCKUH METOJI
1 | V.uniflora 5,97+0,21 2,66%0,05
2 | V. sacchalinensis 4,74+0,17 2,48+0,05
3 | V. langsdorffii 5,12+0,29 2,52+0,06

KomuuectBeHHoe  copepikaHue  AyOWJIBHBIX — BEIIECTB  OMpENENeHHOE ¢
UCTOJIb30BAHUEM TIEPMAHTAHATOMETPUYECKOTO U CHEKTPOPOTOMETPHUUECKOTO METOJIOB
CYIIIECTBEHHO OTNIMYArOTCA. [lepMaHTraHaTOMETPHUYECKUIT METO/T TIOKA3hIBACT 3aBBIICHHBIC
pe3yJbTaThl, MOCKOJIBKY BMECT€ C JAYOWIHbHBIMH BEIIECTBAMHU TUTPYIOTCS U JIPYTHE
dbenonpHble coenuHenus. Copepxanue (PEHONKAPOOHOBBIX KHUCIOT B HCCIEIYEMBIX
o0pasmax ceIpbs puBeaeHO B Tadmie 10.

Tabnuna 10 — Conepxanue heHOMKapOOHOBBIX KHCIOT B HAJ3€MHON YacTH

pactenuii poja duaika

Conepxanue peHoJIKapOOHOBBIX KUCIIOT, B
Bun pactenus Cepus nepecueTe Ha TAJIOBYIO KHCTIOTY, %0
(abcotoT. CyXo€e ChIpbe)
V. uniflora 2011 2,57+0,03
2012 2,81+0,06
2013 2,73+0,07
2014 2,66+0,05
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V. langsdorffii 2011 2,48+0,04
2012 2,65+0,03
2013 2,59+0,04
2014 2,524+0,06
V. sacchalinensis 2011 2,61+0,03
2012 2,78+0,05
2013 2,67+0,04
2014 2,5840,05

[IpoBeCHHBIME  WCCICIOBAHUSAMU  YCTAaHOBJICHO HAWOOJBINEE  CONEPIKaHUE
(heHOJIKapOOHOBBIX KHCJIOT B TpaBe (PMAJIKM OAHOILBETKOBOH - oT 2,57 % no 2,81 %, B

3aBUCHUMOCTH OT rrojJja BErcTanuu.

3.4 UccaenoBanme yriesoaoB BuaoB poaa Viola L.

OOHapy>xeHre CBOOOIHBIX CaxapoB

[Ipu uccienoBaHUM YIIEBOAHOIO COCTaBAa HAMHM H3YYEHBI CBOOOIHBIE caxapa U
caxapa, SIBJISIFOLIUECS] COCTABHOM YaCThIO TJIMKO3UA0B U MOJIMCAXaPHIOB.

KauectBeHHOE€ OOHapyeHHWe CBOOOJHBIX CaxapoB B HCCIEAYEMOM ChIPhE
IPOBOJMIM B BOJAHOM M BOJHO-CHMPTOBOM H3BJICYEHHH. JlJII 3TOr0 pacTUTEIbHOE
ceipbe Maccoii 1,0 T momernianu B Koa0y oosemom 100 M, 3anuBalid pacTBOPUTETIEM
(1:10) u sKcTparupoBaiv Ha KUIISIICH BOJSHOW OaHe ¢ OOpaTHBIM XOJOJWJIBHUKOM B
teyeHue 15 muH. Ilocne oxnaxneHus u3BiedeHUE (UIBTPOBAIM Yepe3 OyMaKHbIN
ckinaguateii  GuibTp. [lomydeHHBI (QUIBTPAT WUCHOJB30BAIM JUISI Kau€CTBEHHBIX
peakiui u xpoMarorpaduuecKkux UCCIeI0BaHUM.

Jlist oOHapyXeHUs caxapoB B CHIPhE MPOBOAMIACH KAYECTBEHHAs PEaKIUs, B
OCHOBE KOTOpPOHM JIGKUT OKHCICHHUE aJbJACTHJAHON WM TJIUKOJBHBIX TIPYNIHUPOBOK
MOHOCAXapuA0B COJSIMUA JIBYXBaJ€HTHOW MeIM B WICJIOYHOU cpefe (C peakTUBOM
®enunra). [Ipu B3ammonmelcTBUM HAOMIONATIOCH W3MEHEHHE OKpacku 110 OypoBaro-
KpPaCHOTO 1IBETA U BBINIAJIEHUE OCa/IKa 3aKMCH MEH, YTO CBUAETEILCTBOBAJIO O HAIMYUU

BOCCTaHaBMBaronux caxapos [80, 81].
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Jnsa xpomaTorpaduueCKkoro HUCCIEIOBaHHUs PACTBOPAMU CPABHEHHS CIIY>KUIU
pacTBOpbI caxapoB B criupTe 3TwioBoM 50 %. CO roToBwWIN, UCTIONIB3YS JIJIS ATOTO IO
0,05 r rroKo3bl, GPYKTO3bI, TANAKTO3bl, ApaOUHO3bI U PAMHO3bI, PACTBOPSIIA B 5 MII
BOABI B MEpHOI K0j10€ emMkocThio 100 M M TOBOAMIIA 1O METKH CHUPTOM 3THIIOBBIM
50%.

MeTroauka TpOBEJCHUS aHAIW3a. Pa3I[€J'I€HI/I€ MOHOCAXapnua0B IIPOBOAUIIOCH

merogoM TCX Ha xpomarorpadudeckux rmiactuaax “Silufol UV-254”, “Copodun”. B
Ka4yecTBEe IMOJBIKHON (a3bl aripoOMpOBaHO HECKOJBLKO cucteM. Hawmnydiee pasnenenue
caxapoB MOJIY4EHO [TPH UCIIOJIB30BAHUN CUCTEMBI: alleTOH — 3TrianeraT — Boga (50:40:10).
JlerekTrpoBaHuEe 30H aACOpPOLMM CaxapoB MPOBOAMIM AHWIMHOBBIM PEAKTHBOM
(mudennnamMuHO-aHUIUH-(POCHOpPHO-KUCIOTHBIN  peakTuB).  [locie  mposiBieHUs
xpomarorpammy BeicymmBaiu 10 muH pu 80 °C 1 0kpacKy 30H HAOIIOJATN B BUIUMOM U
yapTpadguoneToBoM  cBere.  PesympTarhl  XpomarorpaMuecKux — HCCIeIOBaHUMN

npecTaBiieHbl B Taduie 11.

Tabnuua 11 — Benuuunsl Ry 30H aicopOIMK UCTIBITYEMbIX U3BICYEHUIN U paCTBOPOB

CO moHOCaxapuJI0B Ha XpoMaTorpaMmax

IToka3arens OkpamBanue, IToxazarens R n3Bieuenuit
Rf CO na neTeKTUpyeMbIX |/ yniflora | V. langsdorffii |V. sacchalinensis
XpoMarorpaMMax | 30H aJcopOuuu
He unentudunmp. KOPUYHEBOE 0,11 0,12 0,11
-0,11
I"amakroza — 0,27 PO30BO-CEPOE 0,27 0,27 0,28
I'mroxo3a — 0,31 PO30BO-cEpOe 0,31 0,31 0,32
Apabunoza — 0,48 TEMHO- 0,48 0,48 0,47
OMprO30BOE

Metrogom TCX B wu3ydaeMbIXx BUAAX HACHTU(PHUIMPOBAHO 3 CBOOOIHBIX

MOHOCaxapu/Ja: riiroKko3a, raJiakrosa u apa6I/IH038..
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3.4.1 BbliesieHHe MOJUCAXAPUIHBIX KOMILIEKCOB U3 PACTHTEJBHOIO ChIPbS

Boinenenne nonucaxapuIHbIX KOMIUIEKCOB MPOBOJIMIOCH M3 IIPOTA, OCTABLIErOCS
MOCTIe M3BJICYCHUS (DEHOJILHBIX COSAMHEHUI B COOTBETCTBUH C METOJIUKOM, N3JI0KEHHOH B
rmaBe 2 (pasgen 2.2). Cxema BbIIEICHUS YTJIEBOJAHBIX KOMIUIEKCOB TMpPEACTaBICHA Ha
pucyHke 11.

[Tomyuennsie kommiuekcsl BPIIC mpeacraBmsimn coboit amopdHbIe MOPOIIKA
JKEJITOBATO-CEPOrO LIBETA, PACTBOPUMBIE B BOJE, B BOJHBIX PACTBOPAX KHUCIIOT U IIEJIOYEH,
HO HEpPacCTBOPUMBI B OPraHMYECKHX PACTBOPHUTENSX, OCAXKAAIOTCS CHHPTOM 3TUIIOBBIM.
[locrie KMCHOTHOrO TUAPOJINA3a JAHHBIA KOMIUIEKC JaBajl IMOJIOKHUTEIBHYIO PEAKIHIO C
peakTrBoM DenuHra.

[IeKTUHOBBIE BEILECTBA, BBIACICHHBIE M3 UCCIEAYEMBIX OOBEKTOB, MPEACTABILIA
co00il aMop(HBIE TOPOILIKK CBETJIO-CEPOro I[BETa, pacTBOpUMbIE B Boje. BojHble
pactBopsl 1B ocaxxnatorcst 1 %-HbIM pacTBOpOM amOMUHMS Cyjb(ara ¢ 00pazoBaHHEM
nekraroB. Ilpu nobGasnennu k 0,5 % BogHOMy pactBopy IIB 2 % pactBopa kaius
THIPOKCUA MOSIBIBIIOCH SIPKO-’KENTOE OKPAILIUBAHMUE.

['uponu3aThl NEKTUHOBBIX BEIIECTB CO CIIUPTOBBIM pacTBOpoM kapOazona (5 1/i1) B
NPUCYTCTBUM CEPHOM KHCIIOTHI MpPHU HAarpeBaHUMM Ha BOJSHOM OaHE MJalOT KpacHO-
(buosieToBOE OKpallMBaHue (TaTakTypOHOBas KUCII0Ta) [34].

['emuniesuironossl A u b mpencraBisuin co6oif amopdHbBIE TOPOIIKH CEPOBATO-
KOPHUYHEBOT'O IIBETA.

KonuyecTBeHHOE OmNpeesieHue NOJUCaXapuaHbIX KOMILUIEKCOB, BBIACICHHBIX M3

HAJ3EMHBIX YaCTEH U3y4aeMbIX BUIOB, TPOBOJWIA TPaBUMETPUUECKUM MeToAoM [33, 81].
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PacturennHoe

CBIpbE

70 % crnupTOM ATHUIIOB

Bo3znymHo-cyxou
mipot 1

Boano-cniuproBoe u3BiedeHue,
coziepxaliee cBOOOIHbIE caxapa
1 (DCHOTBHBIC COCTMHCHUS

DKCTpaKIus
ropsiueu BOJIou

A

y

CTYIIICHHE TT0J] BAKYYMOM,
ocaxkenne 96% crmprom
STHUJIOBBIM

[pot 2

[Nonmucaxapuanas dpaxius 1
(BPIIC)

DKCTpaKIHsI CMECHIO
0,5% pactBOpoB

KHCJIOTHI IIIABEIICBOM
M OKcajaTa aMMOHUS

\

4

CTYIICHHE TI0/1 BAKYYMOM,
ocaxnaenue 96 % cruprom
ITUJIOBBIM

[pot 3

[Tonucaxapuanas dpaxius 2
(I1B)

Oxctpakuus 1 %-HpiM
pacTBOpom
HaTpus TUAPOKCUAA

HEWUTpanu3anus KUCIOTOU
ykcycHoi f0 pH 4-5
(punbTpoBaHUE)

[por 4

[Tonucaxapuanas ppaxuus 3

(I A)

ocaxxnenue 96 %
CIIUPTOM 3THJIOBBIM

PunbTpar

[Tonucaxapuanas gppaxuus 4

('l b)

\ 4

Pucynok 11 — Cxema Bblzi€sIEHUs TOJIMCAXaPUAHBIX KOMIUIEKCOB U3 PACTEHUMN

pona duanka
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Pe3ynbraThl ccieoBaHui pecTaBieHbl B Tabmuie 12.

Ta6J'II/IHa 12 — KonnuecTBeHHOE COACPIKAHUC YIIICBOAHBIX KOMIIJICKCOB B TPaBC,

n3ydaeMbIX BUI0B poja Viola

Bun pactenus CosiepkaHue MoJUcaxapuIHbIX KOMIUIEKCOB, %
BPIIC I1B I A T b
V. uniflora 12,66+0,39 | 18,00+0,43 9,8+0,22 4,50+0,13
V. langsdorffii 9,84+0,23 9,51+0,25 5,5+0,18 7,01+0,27
V. sacchalinensis 9,31+0,15 12,32+0,21 3,14+0,14 5,17+0,19
V. biflora 8,11+0,19 7,54+0,14 6,84+0,10 3,05+0,21
V. arenaria 7,66+0,14 8,21+0,17 4,11+0,12 4,11+0,14
V. patrinii 6,48+0,15 10,12+0,16 5,77+0,09 2,88+0,20
V. selkirkii 7,91+0,14 9,86+0,13 7,1240,14 6,22+0,10
V. brachyceras 7,54+0,16 6,12+0,12 4,29+0,10 3,65+0,15
HauGosnsiree conepxanue BPIIC oOnapyxeno B Tpase V. uniflora 12,66+0,39 % u
V. langsdorffii — 9,84+0,23 %; makcumanbHOe KoimdecTBO [IB HakamimBaercs B

HaxseMmHoi yactd V. uniflora o 18,00+0,43 % u V. sacchalinensis — 12,32+0,21 %.

Xpomarorpaduueckre UCCIEeIOBAaHUS COCTaBa TMAPOIM3ATOB BOJOPACTBOPHUMBIX
nonucaxapuaHbix  komiiekcoB V. uniflora, V. sacchalinensis u V. langsdorffii.
MoHocaxapuaHblii  COCTaB  TrujposiM3ara ycraHaBinuBaics wmerogoM TCX  Ha
xpomarorpadpuueckux tiactuHax “Silufol UV-254”, “CopOdur” mpu MCroab30BaHUU
CHCTEMBI pacTBOpUTENIEH: alleToH — dtunarerat — Boaa (50:40:10). JlerexktupoBaHue 30H
azicopOIMK  caxapoB MPOBOAWIM AHWIMHOBBIM PEAKTUBOM  (AM(EHUIaMHUHO-aHUINH-
dbochopHO-KHCTOTHBIM ~ peakTHBOM).  [locie  ONphICKMBAaHUA  XpOMATOTPaMMBbI
BeicymmmBainy 10 mun nipu 80-90 °C u okpacky 30H aacopOIuu HabIOAaH B BUANMOM U

yiapTpaduoneToBom cBete [214]. Ha xpomaTorpamMmax MOHOCaXapHIbl MPOSBISUIUCH B
BUJIE TISATEH Pa3M4YHbIX MO OKpPAacke, COBMAJABIIMX IO 3HAYEHUIO Rf ¢ HW3BECTHBIMU

oOpa3iamu caxapoB. B pesynbrare uneHtudunupoBato 6 caxapo: rajgakro3a ¢ Rq0,28,
MaHHO3a - R¢~0,48, rmoko3a - Ri~0,31, kcunoza — R¢~0,42, pamuaosa — R¢~0,57 u ppykToza

—R¢0,34.



107
XpomMaTtorpadi4ecKUMHA METOJaMU  HWJSCHTU(DUIIMPOBAHBI TATaKTO3a, TJIIOKO3a,
KCWJI03a, pamMHO3a, (PyKTO3a, MaHHO3a, TIIOKYPOHOBas W TaJaKTYpPOHOBAs KHCJIOTHI.
Pe3ynbTaThl ccenoBaHuii pecTaBieHb! B Tabmuie 13.

Tabmuma 13 — PesynbpTaThl XpoMaTorpaduuecKuX UCCICIOBAHUNA THAPOITN3ATOB

BPIIC
[Tomucaxapun- | MoHocaxapua Bun
HBIH KOMILIEKC V. uniflora |V. sacchalinensis | V. langsdorffii
pamMHO3a + + +
BPIIC KCHJI03a + + +
TJIFOKO3a + + +
bpykTo3a + + +
rajaKTrosa + + +
MAaHHO3a + + +

3.4.2 UccnenoBanue NMOJUCAXAPUIAHBIX KOMILIEKCOB MeTo10M BIKX

WnenTudukanmio MOHOCAXapuJHOTO COCTaBa IOJUCAXAPUIHBIX KOMILIEKCOB
NPOBOJMIM TOCIE WX MNPEABAPUTENIHHOIO THAPOJHM3a KUCIOTOM cepHoil (1 Momb/im) ¢
nomortbio TCX, BX u BeicokoadhhekTuBHOM XUIKOCTHOM Xpomarorpaduu (BIXKX) [74,
190, 191, 328]. UccnenoBanuto moasepraiuch ruapoimsatel BPTIC, TIB, I'L[ A u I'L] b.
AHanmM3 IpoBOAWICS IO METOJIMKE MPEICTaBICHHOM B TJ1aBe 2 (pazzaen 2.2).

MeroioM  BHYTpeHHEH  HOpMalM3allid  YCTAHOBJIEHO  KOJMYECTBEHHOE
COOTHOIIICHHE KaXKJIOr0 MOHOocaxapuia. Pe3ynmbTaThl MaeHTH()UKAIMN MOHOCaXapuaoB,
MOJYYEHHBIX TIOC/IE THIPONIM3a TMOJHCAXapUIHBIX KOMIUIEKCOB, TPEICTaBICHbI Ha

pucyHkax 12 — 15 u B Tabnwmiax 14 — 17.
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Pucynox 12 — B2XXX xpomaTorpamma MOHOCaxapHJioOB,
noJy4deHHbIX nocie ruaposusza BPIIC V. uniflora

8 9 10 11mun

Ta6nuna 14 — Pe3ynbraThl UICeHTU(UKAIIUA MOHOCAXAPUA0B, MOJYYEHHBIX MOCIIE
rugposmsza BPIIC V. uniflora

Ne | Monocaxapun Bpewmsa [Tmomans KonmuectBennoe
yaepxkuBanus, | mV* cek COOTHOILLIEHHE, %0
MUH

1 daza 1,18 1260,94 23,50

2 L- pamHo3a 2,575 533,86 9,95

3 D- kcmito3a 3,256 99,23 1,85

4 L- dbpykTo3a 4,306 768,93 14,33

5 D- rimroko3a 4,751 726,07 13,53

6 D- manHO3a 5,944 781,84 14,57

7 D- ranmakro3sa 10,66 462,31 8,62
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Pucynok 13 — BDXX xpomaTorpaMmma MOHOCaXapu10B, MOTYyUYESHHBIX

nocie ruaponnsa [1B V. uniflora
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Tabmuma 15 — Pe3ynbTaThl HACHTH(PHUKAIIMTHT MOHOCAXAPUIOB, MTOJIYYEHHBIX MOCIIE
ruaposusa [1B V. uniflora

No Momnocaxapun | Bpems [ momans KommuectBeHHOE
yAEPKUBaHUS, mV* cex cooTHoIIeHue, %
MUH
1 daza 1,176 998,28 27,09
2 L- pamHO3a 2,682 1953,61 53,01
3 D- kcmito3a 3,343 134,48 3,65
4 L- dpykroza 4,443 82,53 2,24
5 D- rimroko3a 5,703 64,96 1,76
6 L- manHO3a 6,098 12,88 0,35
7 D- ramakro3a 11.030 311,44 8,45
e R
mvp ooooor o b A
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JEIRE I I A
i ‘ = i ' ] ‘ i 1 ] i
hoiog - o
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1 T
56 7 8 9 10 11 12 mun
Pucynox 14 — BOXXX xpomaTorpamma MOHOCaXapH10B, TOJYYCHHBIX MOCIIE

rugposmza [ A V. uniflora

Tabnuna 16 — Pe3ynbraTel HASHTHPUKAIIUT MOHOCAXAPHIOB, MOTYYCHHBIX ITOCIIE
THJIpoJn3a reMuiesunoo3sl A V. uniflora

Ne | Monocaxapun Bpewms ITmomanp KonunuectBennoe
1/ yAECP)KUBAHUSI, MUH mV* cex COOTHOIIIEHHE, Yo
1 daza 1,172 921,71 10,27

2 L- pamHO3a 2,795 1561,10 17,39

3 D- kcmto3a 3,617 2242,23 24,98

4 L- dbpykTo3a 4,435 717,44 7,99

5 D- rirroko3a 4,653 1214,53 13,53

6 D- manHo3a 6,216 764,47 8,52

7 D- ramakTo3a 11,540 614,09 6,84
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Pucynoxk 15 — BOXXX xpomaTorpamma MOHOCaxapH10B, TOJIYYEHHBIX MOCIE THIPOJIU3a
I'll B V. uniflora

Tabnuna 17 — Pe3ynbraThl uIeHTU(UKAIIUA MOHOCAXaPUA0B, MOJYYEHHBIX MOCIIEe
runpomsa ['1] b V. uniflora

Ne | Monocaxapuz Bpewms [Lnomans KonnuectBenHnoe
n/m yaepxkuBanus, | mV* cek COOTHOILLIEHHE, %0
MUH

1 daza 1,170 845,46 14,43

2 L- pamHO3a 2,692 272,19 4.65

3 L- kcuno3a 2,964 386,68 6,60

4 D- kcuiosza 3,448 215,13 3,67

5 L- dpykTo3a 4,400 1172,37 20,01

6 D- manHO3a 6,392 580,72 9,91

B runaponmzarax derbIpex HCCIEAYEMbBIX IMOJIMCaXapHUIHBIX KOMIUIEKCAaX (QHaIKu
YCTaHOBJICH KA4YECTBEHHBIM COCTaB MoOHocaxapuaoB. [lo BpemeHM yaep>KUBaHUS
crangapTHbIX pacTBopoB B komiuiekcax BPIIC, I1B, I'l] A u I'l] b unentudunmposano 7
MOHOCaXapuJI0B: PaMHO3a, KCHJI03a, apadruHO03a, TJII0K03a, (PYKTO3a, rajlakTo3a, MaHHO3a.
MeTto10M BHYTpeHHEN HOpMaIU3allui YCTAHOBJICHO, YTO MPE00IIaIaloliMU B KOMIUIEKCE
BPIIC sBnsiroTcst MmanHO3a, QpykTOo3a, Itoko3a; B — [IB pamuo3a, ramakrosa; B — 'L A
pamMHoO3a, KCcwiio3a, Toko3a; B — 'Ll b ¢pykroza u kcunosa. PesynbraThl ucciaeaoBanuii

IIPUBEICHBI B Ta0mIe 18.
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Tabnuua 18 — YrieBoansiii cocras V. sacchalinensis u V. langsdorffii TpaBbr

[TonucaxapuaHelii | MoHOCaXapuIbI KonnuecTBEHHOE COOTHOIIEHNE
KOMILIEKC MOHOCaXapHua0B, %
V. sacchalinensis V. langsdorfii

L- pamHO3a 7,87 8,68
BPIIC D- kcuito3a 3,15 4,20

L- dpykroza 16,12 10,35

D- riaroko3a 4,23 0,02

D- manHo3a 10,25 0,34

D- ranakro3sa 7,86 3,17

L- pamHO3a 29,42 12,7
I1B D- kcunosa 7,15 14,72

D- rimroxo3a 3,45 6,83

L- apabuno3a - 1,81

L- dbpykTo3a 1,96 1,32

D- ramakro3sa 6,52 1,75

D- manHO3a 0,12 -

L- pamHO3a 12,34 2,92
' A D- xcuio3a 21,52 -

D- riaroko3a - 7,62

L- dbpykTo3a 9,12 3,02

D- ramakro3sa 10,28 0,66

D- manHO3a 10,35 0,17

L- pamHO3a 5,83 2,74
I'db D- xcmno3sa 14,07 13,81

L- dpykTo3a 19,54 -

D- manHo3a 11,38 -

*[IpuMeuanue: «-» MOHOCaxapua He OOHAPYKEH

[lekTHHOBBIC BelecTBa SABJSIOTCS MPUPOAHBIMUA OHOITOIMMEpaMU 00pa30BaHHBIC
OCTaTKaMH TJaBHBIM 00pa30M TaJaKTypOHOBOM KHCIOTHIYPE3BBIYANHO d(PPEKTHUBHBIE U
0e3BpeHbIE MPUPOIHBIE ACTOKCUKAHTHI, BHIBOJAIINE W3 OPraHU3Ma TSDKENIbIE METaJLIb,
PaIMOHYKIIU/IbI, HUTPAThI M Apyrre TOKCHHBI [9, 68]. IIeKTHHOBBIC KOMILICKCH CHUYKAIOT
YPOBEHb XOJIECTEpMHA B KPOBU, OHH MOTYT OBITh TaK)K€ HCIIOJL30BaHBl B Ka4deCTBE
THITOTJIMKEMHYECKOTO  CPEICTBA. AMEPUKAHCKHUMH OHKOJIOTaMH #3 MUYUTaHCKOTO
PakoBoro ¢oHma ycTaHOBIEHO, YTO PAKOBBIC KJIETKA M TIEKTHH OOPa3ylOT MPOYHBINA

KOMILIEKC, YeM MPEISITCTBYIOT Ipolieccy MetactasupoBanus [9, 69].


https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D1%83%D1%80%D0%BE%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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Hccnedosanue cocmasa KUCTIbIX MOHOCAXAPUOO8 8 2UOPOIUZAMAX NOJIUCAXAPUOHBIX
Komnaekcos. Hannume KHCHBIX MOHOCAaxXapHJOB ycTaHaBiuBajoch merogoM TCX B
CHCTEME PAaCTBOPUTEIICH: ATHIALICTAaT — MUPHIUH — Boja (2:1:2) [214].

B kadecTBe mpuMepa MpHUBEIEHA CXEMa XpOMaTOrpaMMbl OOHAapyKEHHsS U
UICHTU(HUKAUK YPOHOBBIX KucioT B ruaponusarax BPIIC V. uniflora (pucynok 16).
YpoHoBbIe KUCTIOTHI 00HapykeHbl B ruapoauzarax BPIIC u I1B.

KonnyecTBeHHOE COAEpKAHME YPOHOBBIX KHCIOT OMNPEAETSUId KapOa30JbHbIM
METOoJIOM B cpene cepHod KuciaoTel [80, 291]. M3mepeHue ONTHYECKOM ILIOTHOCTH
npoBoaniIock Ha crnektpodoromerpe CD-46 mpu mmae BomHBI 535 HM. CTaHAapTHHIM
o0pa3loM CIyKuja TalakTypoHoBas Kuciora mnpousBojactBa Fluka. Haubonbiiee
KOJIMYECTBO YPOHOBBIX KHCJIOT HAKAIUIMBAETCS B THPOJIM3AaTaX KOMILIEKCA MEKTHHOBBIX

BEIICCTB M COCTaBIIIET OT 68,73 1o 79,78 % (Tabimma 19).

Pucynok 16 -  Cxema
XpOMAaToOrpaMMbl  KHCIIOTHOTO
TUAPOJIM3aTa
BOJOPACTBOPUMOTO

MOJIMCAaXapUIHOTO  KOMILIEKca
buanku OJIHOI[BETKOBOM
(TCX). 1 — cymMma KHCIBIX
caxapos V. uniflora, 2 — CO D-
Rf=0,46 O O rajakTypOHOBOM KUCJIOTHI,
RF=038 O O 3 — CO D-rimokypoHOBOI
KHUCJIOTHI. Cucrema
pacTBOpUTENICH: STWIALETAT —

a» e @ nupuanH — Boja (2:1:2)
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Tabnuma 19 — Conepkanre CyMMBbI YPOHOBBIX KUCJIOT B THIpOJIM3aTax
MOJIMCAaXapUAHBIX KOMILIEKCOB

[TomucaxapuaHbii ConepxaHue ypOHOBBIX KHCIIOT, %
KOMILICKC V. uniflora V. sacchalinensis | V. langsdorffii
BPIIC 32,56 24,87 29,61
I1B 64,41 68,73 79,78

Onpenenenrie (PyHKIIMOHATIBHBIX TPYMI MEKTUHOBBIX BELIECTB, BBIIEICHHBIX W3
TpaBbl (PUAJIKH.

KonuuectBeHHOe onpesiesieHrne CBOOOTHBIX KapOOKCHITBHBIX TPYII B UCCIIEyEMbIX
oOpasliax MpOBOIWIM IO Cleayromed meromuke: okoio 0,15 T (TouHas HaBecka)
NEKTUHOBBIX BEIIECTB TOMemaiM B KojOy. Jlias mpegoTBpamieHus: KOMKOBAHHS
UCTBITYEMYIO HaBECKYy CMAuyMBaJIM CIUPTOM 3TUIOBBIM 95 % u pactBopsiim B 70 Ma
BOJbI OYMIIEHHOW MpPH TMEPHOAMYECKOM IIepeMEIINBaHUU. PacTBOp KOIMYECTBEHHO
NEPEHOCUIIM B MEPHYIO KOJIOY BMeCTUMOCThIO 100 MiT M oBOAMIIM OOBEM B KOJIOE BOAOM
OYMILEHHOM 1O METKH.

ANUKBOTHYIO YacTh (50 Mi1), MPUTOTOBJIEHHOTO PacTBOPA, MOMEIIATIU B KOJIOY /st
TUTPOBaHMs, A00aBIsUIM 6 Kamenb HMHAUKATopa XWHTOHA. TUTPOBaHUE MPOBOIWIN
pactBopom Hatpus ruapokcua (0,1 MoIb/T) 10 mepexoia KeaTol OKPaCKH B MAJTHOBY'O,
He ucuesarornyo B reuenue 20-30 ¢ [30].

KonuuecTBeHHYI0 O1IEHKY METOKCHIIMPOBAHHBIX KAPOOKCUIIBHBIX TPYIII TPOBOIMIN
B 3TOM ke Mpole mociie onpeaesieHus] coepKaHusl CBOOOIHBIX KapOOKCHIIBHBIX TPYIII.
OO1ee KOMMYECTBO KapOOKCHIIBHBIX TPYMIN YCTaHABIMBAJIM KaK CyMMY CBOOOJHBIX M
METOKCHUJIMPOBAHHBIX KapOOKCHIIBHBIX TpyI (B mporeHTax). CteneHb 3Tepuduxaum
NEKTUHOBBIX BEIECTB HAXOIWIM KAaK OTHOIIEHHE COACP)KAHUS METOKCHIMPOBAHHBIX
KapOOKCHJIBHBIX TPYMN K OOIIEMYy KOJIMYECTBY KapOOKCWIIBHBIX TPyl (B MPOIECHTAX).
ConepkaHne METOKCHJIBHBIX TPYNN BBIUUCISUIA 10 JAHHBIM THUTPUMETPUYECKOTO
ananm3a [85].

MaccoByro 105110 TIOTUNYPOHUIOB B MPOIIEHTaX BRIYUCIISLIIH 10 (popmyre:

_ ( ml'Vl +m2'V2)'C'V
o V3'm

X 107
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Ilpumeuanue: Kc — cBoOOAHbIE  KapOOKCHIIBHBIC Km -

TPYIIITHI,
METOKCUJIMPOBAaHHbIE KapOOKCHiIbHBIE TpyIibl, Ko — olriee komu4ecTBO KapOOKCHIIbHBIX
rpyni, OCH3 — METOKCHIIBHBIE TPYTIIIBI.

rae, Vi, V,— 00beMbl pacTBOpa rUAPOOKHUCH HATPHS, U3PACXOI0BAaHHBIE HA IIEPBOE
¥ BTOPOE TUTPOBAHHS, CM",

C — TOYHAs KOHIIGHTpallus pacTBOpa THAPOKCHJA HATpPUs, MCHOIb3YyEeMOTro Jiis
THTpOBaHMsL, MOJIB/IM° (0,05 MOJIB/J1, yMHOYKCHHAS Ha [OMPABOYHBI KOI(BBHUIICHT);

V — 06mmii 06beM IKCTPAKTA, CM;

V3 — 06BEM SKCTPAKTa, OTOOPAHHBII JUTS OCAXK/ICHHS H THTPOBAHHS, CM-;

M — Macca HaBEeCKH, T;

My — MOJIEKYJIsIpHAst Macca 3B€Ha MOJIUTaJIaKTYpOHOBOM KUCIIOThI, M;=176 r/Mob;

M, — MOJEKyJsIpHas Macca ATePU(PUIIMPOBAHHOTO 3BEHA MOJUTAIAKTYPOHOBOM
KUCIOTEL, M,=190 1/MO0Ib.

Crenenp sTepudukanuy BBIICJIIEHHBIX MEKTUHOBBIX BELIECTB (€) B IMPOLEHTaX
BBIYHCIISUIH 110 (hopMyJIe:

\F

e=———-100,
V, +V, 2)

Tabnuua 20 — KonnuectBeHHOE cosiepkanue GyHKIIMOHATIBHBIX TPYII B COCTaBE

MEKTUHOBBIX BEIIECTB BUAOB pojia (huayika

Bun duanku Coneprxanue QyHKIIMOHATBHBIX Crenenb
rpymnm, % METOKCUIIMPOBaH-
K, Ky K, OCHj3 HOCTH (A), %
V. uniflora 6,53 4,34 10,87 2,82 39,92
V. sacchalinensis 531 1,45 6,76 1,94 21,44
V. langsdorffii 7,83 3,12 10,95 3,58 28,49
JlocTaTO4HO  BBICOKOE  COJIEp)KaHWE TICKTMHOBBIX  BEIIECTB W CTEMCHb

merokcuupoanHocTH V. uniflora (tabnuia 20) mo3BossieT paccMaTpuBaTh €€ B KAYeCTBE
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MNEPCIICKTUBHOIO JIsI IIPUMCHCHMUA MCI[HHHHCKOﬁ IMPAKTHUKS IIPpU )KGJIYI[O‘-IHO-KI/IH_ICLIHOI\/'I

NATOJIOIMU U IETOKCULIMPYIOLIETO CPECTBA.

3.5 U3yuenne aunopuiabHbIX ppaknmii, mogaydeHHbIX 3 TpaBbl V. uniflora,

V. sacchalinensis, V. langsdorffii

JIMnoguabHBI KOMIUIEKC, TOJIyYEHHBIM IIyTeM HCUEpPIBIBAIOUICH AKCTPaKIUU
rekcanom Tpasel V. uniflora, V. sacchalinensis, V. langsdorffii wuccnemoBamm c
UCIIO0JIb30BAHUEM XPOMATO - Macc- CHEKTPOMETPUH [0 METOJUKE, U3JI0KEHHOU B IJIaBe 2
(rmaBa 2, pasgen 2.2). IlomydeHHBIE  pe3yJbTaThl CBUJACTEIBCTBYIOT O HAJIWYHHA B
JUNO(QUIBHBIX KOMIUIEKCAX COEIMHEHWH pa3inuyHOM XMMHUYECKOW NPUPOJbI, & UMEHHO:
HACBIIICHHBIX M  HEHACBHIIICHHBIX BBICOKOMOJIEKYJIPDHBIX JKHUPHBIX  KHCIIOT, MX
MPOU3BO/IHBIX U METHJIOBBIX 3(PUPOB, CTEPUHOB, TOKOPEPOJIOB U JAPYTUX OPraHUYECKHX
COeMHEHNM. Pe3ynbraThl UCCIEN0BaHUS KUPOPACTBOPUMBIX KOMILUIEKCOB, BBIIEIECHHBIX
u3 HamsemHor uwactu V. uniflora, V. sacchalinensis, V. langsdorffi, npencraBicubr B
Tabmuie 21 u Ha pucynke 17. AHanM3upys MOTy4YEeHHBIE JaHHBIC, CIIEAYET OTMETUTD, YTO
B JUNO(PUIBHBIX (pakuusax HUACHTUPHULIUpOBaHO 24 coenuHeHus. OHU NpenCTaBICHbBI
pa3IMYHBIMU ~ TPYNNAMHA  BEIIECTB: a) BBICOMOJIEKYJIIPHBIMU  HACBIILIEHHBIMU U
HEHACBIIIEHHBIMUA KUPHBIMU KHUCJIOTaMH, MX MPOU3BOJAHBIMU U METHJIOBBIMU 3(UpaMU
(coequaenmst Ne 2, 3, 4, 5, 10, 11, 14, 16, 17); 6) oqHOHEHACHIIIEHHBIM JUTEPIICHOBBIM
cnupToM (purosiom — coenuHenre Ne 15; B) B — curocrepuHoM — coeaunenue Ne 21; 1)
KUPOPACTBOPUMBIM BUTAMUHOM - Y-TOKO(GEposioM — coeauHenne Ne 23; 1) mpou3BOHBIM
OeH30iHON KHUCHOThI - coequHenne Ne 18. Mcnonb3oBaHue mporpaMMHOro oOecreueHust
AMDIS (Automated Mass Spectral Deconvollution and ldentification System) mo3Bosmio
UICHTU(PUIUPOBATE  COCNWHEHHUS,  TEPEKPBITbIE  JPYTMMH  KOMIIOHEHTaMH B

XpomarorpapuuecKoM MuKe.



Ta6ymmma 21 — KommoneHTHbI# coctaB munodmibHbIX Gpakiuit V. uniflora, V. sacchalinensis, V. langsdorffii
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0 Rt, HasBanue xommoneHnra KauecTtBO Copepxanue B cMecH, %
/| MUH crexTpa, % V. uniflora V. sacchalinensis | V. langsdorffii
1 6,15 1-noxexanon 92 2,29 1,84 1,16
2 8,11 JaypuHOBas (JI0JeKaHOBas) KUCIIOTa 90 1,87 2,12 2,53
3 /8,38 TpaHC-2-10ICKaHOBAs KUCIIOTa 52 1,14 0,96 0,58
4 19,32 MUPHUCTHHOBAS (TeTpaJeKaHOBas) KUCIOTa 98 2,13 3,08 2,66
5 957 Z-7-TeTpajeKaHoBast KHCIIOTa 92 2,56 2,12 1,83
6 9,66 TPUMETHIICHITHIIOKCUTTUKIIOOyTaH 50 1,14 1,42 0,94
7 9,74 2,6,6-tpumerni-ourukino[3.1.1]renran 60 1,21 1,45 1,62
8 9,79 6,10,14-TpumeTni-2-nieHTaICKaHOH 99 0,76 0,94 0,51
9 9,97 muoyTundranar 86 4,05 2,85 4,58
10 | 10,18 | manpmuTHHOBAS (TEKCaaeKaHOBAs) KUCIOTA 94 0,28 0,44 0,32
11 | 10,44 | mpou3BOAHOE MATBMUTHHOBOW KHCIOTHI (N- 98 21,61 23,26 18,94
reKcaJcKaHOBas K-Ta)

12 | 10,61 | 2->tun-2-rekcen-1-om 14 0,57 1,09 0,77
13 | 10,71 | 3-t-OyTUAAMMETUIICUITUIOKCHOYTaHOI 45 0,83 0,67 0,31
14 | 11,04 | meTrIIOBBIN A(hUP JTMHOJIEBOM KHUCIOTHI 99 0,59 0,76 0,28
15 | 11,14 | dwuron 97 0,88 1,15 1,24
16 | 11,33 | nunoneBas (9,12-okTanekaareHoBas) KUCIOTa 99 40,49 37,02 44,15
17 | 11,33 | 1uHOIEHOBAS KUCIOTA 95 5,65 6,12 6,49
18 | 11,61 | 2-nenrtanenun-3-(aroopobeH30MHAs KUCI0TA 59 1,43 1,68 0,85
19 | 13,03 | l-HoHanerneH 97 1,79 2,03 1,56
20 | 14,27 | 1-xmop-rentako3aH 98 3,04 2,81 2,31
21 | 15,39 | B - curocTepun 95 1,15 1,46 0,83
22 | 15,70 | HoHako3aH 99 3,08 2,59 2,11
23 | 17,43 | y-Troxodepon 96 0,65 0,43 1,14
24 | 1759 | oxkragexkan 98 0,37 0,21 -
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Ha pucynke 17 BumHo, uro mumk 11,33 MuH cocraBHOW. OCHOBHOW BKIJIaj
TPUHAUICKUT JIMHOJICBO KucnoTe (cBbie 40 %).

Takum oOpazom, B JUMOPUIBLHOM KOMIUIGKCE HWIACHTU(HUIMPOBAHBL: )
BBICOKOMOJIEKYJIAPHBIE JKUPHBIE KUCTIOTHI; TUTEPIICHOBBIN CIUPT (UTOI; B) -CUTOCTEPUH;
r) y-Tokodepos; 1) MNpOU3BOAHOE OEH30HHOM KHCIOTBI M JpyrHe OpraHu4ecKue
coenvHeHnsA. Ha OCHOBaHMU CTIEKTPO-CTPYKTYPHBIX KOPPEJSIIUNA MacC-CIIEKTPhI KUPHBIX
KUCJIOT XOpOIIO HMHTEPIPETUPYIOTCS M Haubosee BaKHbIC HACHIILICHHBIC (JIaypHHOBaS,
MHUPUCTUHOBAs, TCHTAJACHWIOBAsA, MAJIbMUTHHOBAs) W HEHACHIIIEHHBIE (JIMHOJEBAs,
JIMHOJICHOBAsI) KHUCIOTHI HE TOJBKO WACHTU(DUIIMPOBAHB, HO M OINPEACNICHO WX
cojiepkanue B cMecu (Tabumiia 21, npusioskenue 2, pucyHok 11-14).

WnentuduiiupoBanHsie B TpaBe (pUaNKi BHICOKOMOJICKYIISIPHBIC YKUPHBIE KUCIOTHI
UTPAIOT BAXKHYIO pOJIb B JIMIMJIHOM OOMEHE opraHusma uenoBeka. M3yuenue cocraBa
manodwisHON  dpakmuu V. uniflora, V. sacchalinensis, V. langsdorffii nposemeno
BepBoie. Coneprkanue munodwisHON ¢pakimu B Tpase V. langsdorffii cocrasmser 0,89

+0,12 %, — V. sacchalinensis 1,03 + 0,09 % u V. uniflora 1,14 £ 0,16 %.

3.6 U3yueHue cocTaBa OpraHM4eCKUX 1 aMUHOKHUCJIOT

N3yueHne cocTtaBa OpraHMYECKUX KUACIOT NpoBoauian MerogoM BOXKX B BogHBIX
M3BJICUEHUSIX TI0 METOIMKE, U3JI0KEHHOM B I1aBe 2 (paszzen 2.2).
Pe3ynbTathl ccne0BaHuid TIPEICTaBICHbBI B TA0MIIE 22.

Ta6muma 22 — KoMImoHEeHTHBIN COCTaB OPraHUYECKUX KUCIOT

Coenunenue Bpewms KosnmyecTBEHHOE COOTHOLIEHUE OPTaHUYECKUX
yACPKH- KHCJIOT B U3BjIeUeHUH, %
Banus, | V.uniflora | V.sacchalinensis | V. langsdorffii
MUH
[1aBejeBas KUCioTa 4,31 40,20 36,11 42,28
JIMMOHHAs KUCJI0Ta 5,12 22,34 28,15 18,92
SHTAapHAasl KUCIIOTa 10,93 2,50 4,17 1,88
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[lpu wuccnemoBaHuM cOCTaBa OPraHMYECKHX  KUCIOT 00pa3uoB  (uaiku
OOHapyXEHBI: IllaBesieBas, JUMOHHAs M SHTapHas KUCIOTHL. B cMecu mnpeobnanaer
IIaBEJIEBAs KUCIIOTA.

ConepxaHue OpraHMYECKMX KHCJIOT ONpPENEeISIM B BOJHOM  H3BIICYEHUU
TUTPUMETPUYECKUM METOJIOM C HKCIOJNb30BaHHeM HaTpus rujapokcuna (0,1 momw/im) B
NPUCYTCTBUU UHIUKATOPOB: 1 % criuproBoro pactBopa ¢peHondranerna u 0,1 % pacrtopa
METHJIEHOBOT'O CUHET0. Pe3ynbraThl NpUBEAEHBI B TAOIMLE 23.

Tabmuia 23 — Conpepikanue CBOOOJHBIX OPraHHMYECKUX KUCIIOT TPaBe M3y4aeMbIX

BUIaX pona puaika

Ne Bun ConeprxaHue cBOOOIHBIX OPTraHUYECKHUX
/11 KUCI0T, %

1 V. uniflora 1,31+0,05

2 V. sacchalinensis 2,59+0,07

3 V. langsdorffii 1,78+0,04

HawnbGomsiee COACPKAHUC CBO6OI[HI>IX OPraHN4YCCKHUX KHUCJIOT YCTAHOBJICHO B TPaBC

V. sacchalinensis 2,59+0,07 %.

N3yueHne aMHMHOKHMCIOTHOTO cocTaBa BHMJOB poaa ¢uanka. M3BecTHO, 4TO
AMUHOKHUCJIOTBl HMEIOT OOJbIIOE 3HAUYE€HUE Ui HOPMAIbHOM >KM3HENEATEIbHOCTU
YEJIOBEYECKOr0 OpraHu3Ma M 00JIaJal0T BBIPAKEHHBIMU  (hapMaKOTeparieBTUIECKUMU
cBoiictBamu. He3ameHMmass aMUHOKHMCIIOTa JIM3MH OKAas3blBaeT IPOTHBOBHPYCHOE
JeiicTBUE, OCOOEHHO B OTHOLIEHHMHM BHPYCOB, BBI3BIBAIOIIMX OCTPBIE PECIUPATOPHBIC
3abosneBanus. [{ucrenH oOmamaeT CBOMCTBOM pa3pyllaTh CIHU3b B JBIXATEIbHBIX IMyTSX,
MO3TOMY €TI0 YaCTO NPUMEHSIOT MPU OPOHXHUTAX U SM(U3EME JIETKHUX.

OtnenpHblE AMUHOKHUCIIOTHI OKa3bIBAIOT TMOJIOKHUTEIBHOE BIMSHUE Ha paboTy
CEpACYHOCOCYAUCTON CHCTEMBI, IPUHUMAIOT YYacTUE B HEPBHOM PETyJsLMH. AJTAHUH U
[JIMIMH PEryJupylOT YPOBEHb caxapa B OpraHu3M€ M YYaCTBYIOT PEreHEPaTUBHBIX
TKaHEBBIX  Tporieccax.  [JyramMuHOBas ~ KHWCIOTa W aprUHUH  00JamaroT
rernaTornpoTeKTOPHbIMY,  AHTUOKCHIAHTHBIMM U MEMOPaHOCTAOMIM3UPYIOIIMMU

cBomcTBamu [ 132, 229].
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PactutenbHble  OOBEKTHI,  COAEp)KAIlME  AMHHOKHCIOTBI ~ MOTYT  OBITh
JIOTIOJIHUTENIHBIMA ~MUCTOYHUKAMHM 3TOM TPYIIBl COEAUHEHUH. OTO U  TMOCIY>KUJIO
MPEATIOCHUIKOM IS TPOBEACHUS TAHHBIX UCCIICTIOBAHUN.

Kauecmeennoe obnapyscenue amunoxuciom NpOBOJUINA B BOAHBIX U3BJICUCHUSX C
MOMOIIIbIO HUHTHJIPUHOBOM MPOoObL. Xpomarorpaguueckue UCCiIeIOBaHUs OCYIIECTBISUIIN
Ha iactrHKax “Silufol” B cucreme pactBopureneii: H-iporanoi — Boja (7:3), sTwiiarnerar
— TUPUIUH — YKCycHas kuciota — Boja (30:20:6:11), B kadectBe ‘‘cBUmeTeNen”
UCTIONIH30BAITUCH JIOCTOBEPHBIE 00pasibl aMHUHOKHCIOT GupMbl “Sigma”. Pe3ynbrarh
WCCTIeTOBAaHUS TIPUBEJICHBI B Ta0uIe 24.

Tabnuna 24 — Unentudukanus aMUHOKHUCIIOT B TpaBe BUI0B poza Viola (metox TCX,

CHUCTEeMa: H- IPOIaHoI — Boja, 7:3)

Ne CO 3nauenne Rf 3nauenue Rf
/I | aMHHOKHCIIOT V. uniflora | V. langsdorffii | V. sacchalinensis
1 ApruauH 0,04 ~0,04 ~0,04 ~0,04
2 I'metunun 0,20 ~0,21 ~0,21 ~0,21
3 | I'muumn 0,33 ~0,33 ~0,33 ~0,33
4 I'myramuHoBas 0,36 ~0,36 ~0,36 -
KHCJIOTa
5 Jlennuu™ 0,56 ~0,56 - ~0,56
6 | JIuzun* 0,06 ~0,06 ~0,06 ~0,06
7 ITponuu 0,28 ~0,28 ~0,28 ~0,28
8 dennmananua™ 0,59 ~0,59 ~0,59 ~0,59
9 Tupo3un 0,65 ~0,65 ~0,65 ~0,65

B pesynbTare mccienoBaHUS METOAOM TOHKOCIIOMHON XpoMaTtorpaduu B TpaBe
U3yYaeMbIX BHUJIOB HICHTU(DUIIMPOBAHBI: TIIyTAMUHOBAs KHUCIIOTA, apTHHWH, THCTUIVH,
TJTUIVH, JISHITUH, JIU3WH, POJIUH, (heHUIIaTaHUH, THPO3UH.

Cocmag amunoxuciom UCCIEAOBAIM HA aMUHOKUCIOTHOM aHaim3arope AAA 339
70 1 mociie Tuaposnsa (rmasa 2, pasaen 2.2). PesynbTarhl MCCaeI0BaHUN MPUBEICHBI B

Ta0mie 25.
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Tabnuia 25 — Pe3ynbraThl H3y4eHHs] CBOOOIHBIX aMHUHOKHCIIOT B TPAaBe

V. uniflora, V. langsdorffii u V. sacchalinensis

AMHHOKHCIIOTA KonudecTBeHHOE cofiepkaHne, MT/T
V. uniflora V. sacchalinensis V. langsdorffii
Ananun — 0,11 0,01
O-aMUHOAIUITNHOBAS 0,79 — —
O-aMUHOMACIITHAS 0,22 0,17 —
Y-aMHHOMACJISTHAS 0,05 0,48 0,01
ApruauH 0,12 0,12 0,01
AcmnaparuHoBas 0,14 0,10 0,24
Banun™* — 0,37 0,09
I'mctuaun 0,04 0,13 0,02
JIRI0%00050¢1 0,15 2,75 0,01
I'myramun 0,08 — —
I'myramuHoBas 0,02 — 0,01
Hzoneiinua™ 0,31 0,20 —
Jlefinua™ 0,12 0,15 -
Jnzun™ 0,04 0,10 0,03
OpHUTHH 0,01 0,50 —
IIponun 0,18 0,12 0,02
Cepun 0,16 — 0,10
Tuposun 0,02 0,11 0,04
Tpeonnn™ 0,03 — —
dennnamranua™® 0,19 0,10 0,14
dochorTaHoTaMUH 0,25 — —
ucreun 0,31 — 0,01
CyMMa aMHUHOKHUCIIOT 3,23 551 0,74
[Ipumeuanue:

* — He3aMEHUMBIC AMUHOKHCIIOTHI

Bcero wunentrduimposano 22 aMHUHOKHCIOTHI, W3 HUX 6 HE3aMCHHUMBIC.
Haubonbimee copepkanue rmmiuHa (10 2,75 MI/r) OOHapy>KEHO B HAJ3e€MHOW 4YacTu
V. sacchalinensis, u3 He3aMEeHHMMBIX aMUHOKHUCIIOT IIpeodsiaaaer BamH — 0,37 MI/T B 3TOM
’Ke BHJIE.

Pe3ynbTaThl onpeneneHuii CBI3aHHBIX AMUHOKHUCIIOT TIOCJI€ KUCIIOTHOTO THAPOJIN3a

IIpeICTaBJICHBI B Ta0IHUIIE 26.
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Tabnuia 26 — Pe3yiabTaThl U3yUeHHUs CBSI3aHHBIX AMHUHOKHCIIOT B TPaBE

V. uniflora, V. langsdorffii u V. sacchalinensis

AMUHOKHUCIIOTA KonndecTBeHHOE conepikanme, Mr/T
V. uniflora V. sacchalinensis | V. langsdorffii

AanuH 0,71 0,12 0,08
O-aMUHOAIUITNHOBAS 0,81 — 0,02
o-aMHUHOMACJISTHas - - 0,17
Y-aMUHOMACTISTHAS 0,04 0,50 0,48
ApruHuH 0,34 0,17 0,05
AcnaparuHoBas 0,46 0,24 0,27
Banun* 0,12 0,41 0,16
J I3 (o3 07910705 0,07 0,14 0,06
['munua 0,31 2,61 0,04
['myramun - — -

I'myramuHoBas 0,32 0,01 0,14
Hzoneiinua™ 0,34 0,22 0,03
Jlewnuu™ 0,15 0,12 0,05
JInsun™* 0,10 0,12 0,08
OpHUTHH - 0,53 0,04
[Tponun 0,20 0,15 0,06
Cepun 0,20 0,03 0,12
Tuposun 0,04 0,14 0,07
Tpeorun™ 0,09 — —

denummanagua™ 0,23 0,16 0,18
®docdhorTaHoTaMUH - — —

Hucrenn 0,35 — 0,05
CyMMa aMUHOKHUCIIOT 4,88 5,67 2,15

[Mocne rumposnu3a HaOMOaeTCs yBeIMIeHrne cyMmMbl aMuHOKHCIOT y V. langsdorffii
¢ 0,74 mr/r go 2,15 mr/r, - V. uniflora ot 3,23 mr/r go 4,88 mr/r u - V. sacchalinensis or

5,51 mr/r 1o 5,67 MI/T COOTBETCTBEHHO.
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3.7 UccaenoBaHue 3JIEMEHTHOI0 COCTABA

MuHepanbHble BEUIECTBA B PACTUTENIBHBIX OOBEKTaX MPEACTABICHbI MaKpo- U
MUKpodJieMeHTamMu. KoMIiekec MUHEpadbHBIX BEIIECTB B PACTEHUSAX HMeEET OoJee
BBICOKYIO  OMOJOCTYITHOCTb 10 CPaBHEHHIO C MHHEpaJlaMd  HEOPraHUYECKOIro
IPOMCXOXKICHHS, TTOCKOJIBKY OH TIPOIIe] CBOeoOpasHbIi Onosorndeckuii ¢uistp [121,
146]. Makpo- 1 MHKpPO3JIEMEHTHI HTPAIOT BAXKHYIO POJIb, OHH BXOJIAT B COCTaB ()ePMECHTOB,
BUTAMUHOB, = TOPMOHOB, [PUHMMAIOT  AKTUBHOE YYacTHE€ B  OKHCIUTEJIBHO-
BOCCTAHOBUTENIBHBIX MPOIECCaX OpraHu3Ma. Tak, Kaaui HeoOXOoAuM JUisi HOPMAaJbHOM
paboOThl  CEPACUYHOCOCYAUCTON cUcCTeMbl, (ochop SBISIETCS COCTABHOM  4YacThIO
anieHO3UHTPUGOCHOPHON KHUCIOTHI, UMEIOIIEH OOJIBIIIOE 3HAUEHUE B Mpoleccax oOMeHa
BEIIECTB U B HHeprerndeckom Oanance. [{unk BxomuT B coctaB 80 QepMeHTOB,
pEryIupyeT CUHTE3 MUIIEBAPUTENLHBIX (EPMEHTOB, MHCYJIMHA, TECTOCTEpOHa. MapraHeil
3alUIIAET OPTraHu3M OT BPEIHOTO BO3JCHCTBUSA CBOOOAHBIX paaukaioB. CeleH CHUXaeT
PUCK BO3HMKHOBEHMSI OHKOJIOTUYECKUX 3a00JIeBaHUM, XpOM MPUHUMAET Yy4acThe B
PETyJSIMU  YIJIEBOJAHOTO M JKMPOBOrO OOMEHA, TOJIOKHUTEIbHO BIHSIET Ha paboTy
cepaeynoit wmpimmbel [118, 177]. Marauii 3ammuimaer paboTy CepacUHOCOCYIUCTOM
CHCTEMBI, CHIYKAeT PUCK BOSHUKHOBEHHSI OHKOJIOTHYECKUX 3a0osieBanmii [116].

Basxuyio ponb urpaer Ca™" B peryaauuu GpOHXHATBHON MPOXOAMMOCTH, a TaKKe
BIMSIET Ha NPOTUBOACTMATUYECKYIO aKTUBHOCTh. Jlepuiut coneit dochopa u xamus
MO>KET OKa3aTh HEOJIArONPHUITHOE BO3ICHCTBUE HA (PYHKIIMIO JIBIXaTeILHOU MYCKYJIaTyphl
[116, 118].

OnpeneneHue coaepkaHus Makpo- U MUKPORJIEMEHTHOTO COCTaBa MPOBOAMIOCH
METO/IOM PEHTTeHO(MITYOPECIIEHTHOTO aHaJn3a MO METOJIUKE MPUBEICHHON B TJiaBe 2

(pa3men 2.2). PEHTreHOBCKHIA CIIEKTp MPECTTABICH HA HAa prCyHKe 18.
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Pucynok 18 -

o PeHTreHOBCKHIA CITEKTp

2 300+

S K oOpasiia pacTUTEILHOTO
200+ .

§_ Sr ceipbst V. uniflora, rme

£ "“n.RD zn Fe E — SHEprus

S Mg PEHTIEHOBCKUX
P.. . _
SiAl, Na KBaHTOB; Int
* UHTEHCUBHOCTD

QHAJIMTUYECKOW JIMHUH

QJICMCHTA

PenTtrenoduiyopeciieHTHBIM aHAJIU30M B HAJI3¢MHOM YacTH, UCCIEAYEMbIX BHUJIOB
pona ¢uanka BmepBbie ompeneraeH 21 Makpo- MU MUKPORJIEMEHT W YCTaHOBIIEHO MX
coaepkanue [95]. DIEMEHTHBIA COCTAB PACTEHHM HECKOJBKO OTIMYACTCS MEXKITY
coOoi, oaHaKO HaOJIOAAeTCs OMNpe/eiCcHHass 3aKOHOMEPHOCTh B  HAKOILJICHUU
OTHENBbHBIX dJeMeHTOB [258, 259]. IlonmydeHHBblE »HKCHEPUMEHTAJIbHBIE [IAHHBIC
CBUJICTEJILCTBYIOT O MAaKCUMaJIbHOM HAKOIUJICHUU BO BCEX UCCIIEIYEMbIX BUAAX KaJUs —
ot 3,4 no 5,37 %; kanwiusg — ot 0,36 mo 0,75 %; docdopa — ot 0,268 10 0,476 %; u
Maraus — ot 0,27 1o 0,516 %.

W3BeCTHO, UTO 3TH AIEMEHTBI OTHOCSTCS K TPYIIIE ACCEHITUABHBIX U OUYEHb BAKHBI
JUTST HOpMaJIbHOM JKU3HEAEATSILHOCTH opranusma [22, 68, 84, 121, 140, 160].

[lo comepaHUIO TSIKEIBIX METAUIOB HCCIAEAyeMble 00pasibl COOTBETCTBYIOT
tpeboBanusim O®DC.1.2.2.2.0012.15 «Tsoxenvie metrawib»y u  CaunlluH [173, 174].

Pe3ynbTarhl Hiccien0BaHMiA TPUBEACHBI B Ta0IHIIE 27.
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Tabnuma 27 — DIeMEeHTHBIN COCTaB, UCCIIEAYEMBIX BUJIOB poja ¢duajka

DIeMEeHT

V. uniflora

V. langsdorffii
V. sacchalinensis
V. selkirkii

V. brachyceras

V. biflora
V. arenaria
V. patrin i

MakposnemenTsl %
Hatpwuii (Na) 0,019 0,021 | 0,027 | 0,014 | 0,034 | 0,017 | 0,022 | 0,019

Marnuii (Mg) 0,270 | 0,401 | 0,460 | 0,516 | 0,428 | 0,440 | 0,411 | 0,363
Kpemmuii (Si) 0,050 | 0,256 | 0,126 | 0,133 | 0,324 | 0,212 | 0,114 | 0,089

®octop (P) 0,476 10,417|0,382 0,268 | 0,301 | 0,425 | 0,393 | 0,413
Cepa (S) 0,298 |1 0,299 | 0,248 | 0,256 | 0,226 | 0,262 | 0,241 | 0,193
Xiop (CI) 0,24910,141| 0,232 0,213 | 0,099 | 0,185 | 0,155 | 0,109
Kamnii (K) 4,590 | 3,810 | 4,850 | 5,270 | 3,400 | 4,550 | 4,770 | 5,370
Kanpmwuii (Ca) 0,360 | 0,340 0,460 | 0,750 | 0,652 | 0,410 | 0,392 | 0,444
XKeneso (Fe) 0,030 | 0,034 | 0,061 | 0,024 | 0,050 | 0,048 | 0,045 | 0,019

Amomunnii (Al) 10,029 | 0,021 0,025 | 0,033 | 0,012 | 0,018 | 0,028 | 0,029
MuKposJIeMEeHTbI, MKT/T

Turan (Ti) 12 45 36 17 52 41 34 13
Xpowm (Cr) <26 - - - - - - <26
Mapraser; (Mn) 57 | 181 | 68 50 174 78 73 83
Hukens (Ni) 5 2,5 3 2 4 2 3 3,8
Menp (Cu) 9 9 6 7 9 8 6 8,7
Iuuk (Zn) 55 74 65 70 78 73 67 58
Bbpowm (Br) 6 1,2 <1 <1 <1 <1 <1 1,3
Py6uamii (RDb) 67 64 43 64 35 44 51 28,2
Crponumii (Sr) 21 27 37 30 57 32 26 47
bapuwii (Ba) 23 30 31 11 89 44 35 39
Cauner (Pb) <3 | <3 | <3 | <3 <3 <3 <3 <3

*TIpuMedanue: «—» JIEMEHT HE ONPEICIIsIICs
Takum 0Opa3oM, BO BCeX BUAAxX MpeoliagaeT Kajauid, ero cojep)KaHue JOCTUTACT B
tpase V. brachyceras 5,370 %, nan6osnbiiree konmmuectBo Maraus 10 0,516 % HaiineHo B
Haj3emHor uvactu V. biflora, 3HaumrensHOoe KommuectBo dochopa mo 0,476 %

ycTaHoBieHo B Tpase V. uniflora.
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B kayecTtBe mpumepa JIOKaIM3alUu IEMEHTOB 110 OpraHaM pPacTeHUs NPUBEICHBI

nannbie st V. uniflora (tTadmmma 28).

Tabauia 28 — DieMeHTHBIN cocTaB Haa3eMHbIX opraHoB V. uniflora

DNeMEeHT Tpasa Jluctbs I{BeTkH Crebnu
1 2 3 4 5
MakponnemeHTsl, %
Hatpuii (Na) 0,019 0,010 0,024 0,017
Marnwuii (MQ) 0,270 0,440 0,395 0,217
Kpemnnii (Si) 0,050 0,120 0,250 0,040
docdop (P) 0,476 0,539 0,255 0,473
Cepa (S) 0,298 0,315 0,226 0,225
Xnop (Cl) 0,249 0,234 0,133 0,271
Kanuit (K) 4,590 3,080 3,730 6,790
Kanpunii (Ca) 0,310 0,481 0,486 0,287
XKeneso (Fe) 0,030 0,060 0,030 0,010
Amomunnii (Al) 0,029 0,053 0,044 0,021
MUKpO3IEMEHTBI, MKI/T

Turan (Ti) 12 16 25 6
Xpowm (Cr) <26 <11 - -
Maprasnen (Mn) 57 101 67 37
Hukensb (N1) 5 3 6 5
Mens (Cu) 9 10 11 9
[{uHK (Zn) 55 69 65 27
bpowm (Br) 6 <1 <1 8
Py6uamii (Rb) 67 69 93 66
Ctponmmii (Sr) 21 25 12 22
bapuii (Ba) 23 14 17 25
Caunern (Pb) <3 <3 <3 <3

AHaiM3 JaHHBIX HAKOIUICHHWs 3JICMEHTOB MO opraHaM Ha mpumepe V. uniflora
MOKa3aJl, YTO HAHOOJIbIlIee KOJMUECTBO Kanus JoKaam3yeTcs B credmsix 6,790 %, xampius

B 11BeTKax 1 nucThsax — 0,486 %; dhochopa — 0,539 % u marnus B nmucteax — 0,440 %.

BriBojb! k ritase 3
1. BniepBble uccie0BaH XUMHUYECKUI cocTaB ()eHOIFHOTO KOMIUIEKCa 8 BUIOB poia
¢uanka ¢uopsr Bocrounoit Cubupu u aneaero Bocroka: V. uniflora, V. sacchalinensis,

V. langsdorffii, V. biflora, V. arenaria, V. patrinii, V. selkirkii, V. brachyceras.
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Pa3zpabotana cxema TpenapaTHBHOTO BBIJICICHHS WHIUBUIYATbHBIX  (CHOIBHBIX
COCIMHEHUH M BBIIENEHBI M3 pacTeHUH poja (uanka 25 CcoelMHEHUH pa3IUYHOM
CTPYKTYphL: 15 (pIIaBOHOMIHBIX COCAMHEHUH, 3 KymapuHa, 7 (CHOJKApPOOHOBBIX |
OKCHKOPHUYHBIX KHCJIOT.

2. BmepBele B 8 Bumax poma ¢uanka diopel Boctounoit Cubupu
UICHTU(HUIIMPOBAHBL:  allMTCHWH, BUTCKCHH, JIIOTCOJIMH, OPUCHTHH, LMHAPO3U]I,
KBEPLIETHH, PYTUH, KBEPLUUMEPUTPHUH, OalKaluH, TUIEpO3un, Kemripepol, ad3enuH,
HAPMHICHUH, JUTHIPOKBEPIICTHH, Ta/uloBasi, KodelHas, KOpU4YHas, I[IMKOpUCBas,
XJIOPOTeHOBast, (epysIoBasi, HEOXJIOPOTCHOBAs KHUCIIOTHI, KyMapuH, ymOeumdepoH u
CKOTIOJICTHH. Y CTAaHOBJICHO UX COJICpIKaHHEe B PACTEHHAX pojia (prasika ¢ MCIOIb30BaHUEM
mMetosa BOXKX.

3. Ilpu uccnenoBanun (EHONBHBIX COCTUHEHHMI BUIOB poxa Viola ycraHoBieHa
3aKOHOMEPHOCTh B HAKOIUICHWHW ormpezencHHoi Tpynmnsl BAB. Bo Bcex wu3ydaembIx
IIPEJCTABUTEIIAX oJIpoa: Nomimium, Dischidium, Chamaemelanium
WICHTH(HUITMPOBAHbI TaJuToBast U KodeiHas kuciotel. [l BumoB cekuuu Rosulantes (V.
arenaria, V. sacchalinensis) xapakrepubl ¢uaBoHoMIHBIH C- THMKO3MJ BUTEKCHH, O-
rvko3un ad3enuH W pytuH. [IpencraButemu cexkumu Violidum (V. brachiceras, V.
selkirkii) comepkat B cBoeM cocTtaBe (hyiaBOHOW amureHuH, V. patrinii — C- rimko3u
anmrenuHa Butekcud. s V. langsdorffii, otHocsmeiics k cexumu Arction, xapakrepHo
cogeprkanre C- mmmkosuaa opuentuHa;, V. uniflora (moapox Chamaemelanium)
HAKaIUIMBAaeT B CBOEM cocTaBe KBeplieTuH U ero O- rimko3u pyTHH; B ceipbe V. biflora
(moapox Dischidium) conepxutcst KBepIUMEPUTPHH.

4. BnepBble BbIICICHBI TOJHCAXapUIHBIC KOMIUIGKCHI W M3Y4YeH HX
MOHOcaxapuaHbiii coctaB B TpaBe V. uniflora, V. sacchalinensis, V. langsdorffii.
Ycranosien coctas aunoduisHoH Gpakiuu V. uniflora, V. sacchalinensis, V. langsdorffii,
COCTOSIIMN W3 24 COCNWHCHMH, BKJIIOYAsl BBICOKOMOJICKYJISIPHBIC JKUPHBIC KHCIIOTHI,
JTUTEPIICHOBBIM CIIUPT (DUTON; - CUTOCTEpPHUH; Y- TOKO(DEPO; MPOU3BOJHOE OCH30WHOMN
KHCIIOTHI M JIpyrue oprannyeckue coenuHenus. B tpase V. uniflora, V. sacchalinensis, V.
langsdorffii umenrndummpoansr 20 CBOOOAHBIX AMHHOKHCIOT, B COCTaBE€ KOTOPBIX

Hpeo6na)1a}0T rNIyTaMHUHOBAas1, O-aMUHOAANIIMHOBAA U A-aMHWHOMACJIsIHAA KUCJIOTEI.
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5. BmepBble u3y4eH sneMeHTHBIH coctaB 8 BumoB poxa Viola, ycraHoBieHO
colepkaHne B HUX 21 Makpo- m MukpodnemeHTa. KoimdecTBeHHBI aHAINW3 MOKa3all

BBICOKOC COACPIKAHNC 3CCCHIUAJIBHBIX 3JICMCHTOB: KaJIWs, KaJIbIIH:, q)oc@opa W Marausi.
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I'JTABA 4 PECYPCHBIE U MOP®OJIOT O-AHATOMHNYECKHE
NCCIEJOBAHMSA NEPCIIEKTUBHBIX BUOB POJIA VIOLA L.

4.1 Pecypcuble ucciaegoanus Viola uniflora, V. sacchalinensis u V. langsdorffii B

Boctounoii Cuoupu u Ha ocTpoBe CaxajiuH

VICTOYHHMKOM JUIsI TIOJTyYEHMsI PACTUTENIBHBIX JIEKAPCTBEHHBIX IPENAPATOB CIIY>KAT
JUKOpPACTyIIUE€ M KyJIbTUBUPYEMbIE BHUJBI JIEKAPCTBEHHBIX pacTeHuil. s HyxXn
(dhapmarieBTHUECKON MPOMBIIUIEHHOCTH B PD Gosee mojoBUHBI 00BEMOB PACTUTEIBHOTO
CbIpbsl 3arOTaBJIMBACTCSl C JAMKOPACTYIIMX PpacTUTENbHBIX 00BeKTOB. Ilpu 3arotoBke
JIEKApCTBEHHOI'O PACTUTENILHOTO ChIPbS B MPUPOAHBIX YCIOBUSX HEOOXOIUM KOMILIEKC
IPUPOJOOXPAHHBIX MEp, HAIPABICHHBIX HA COXPAaHEHHWE, BOCCTAHOBIICHUE U
KOMILJIEKCHYIO [1€pepabOTKYy, 3ar0TaBIMBAEMbIX ChIPHEBBIX HCTOUHUKOB.

HccnenoBanue pecypcoB, 0COOEHHO HOBBIX JIEKAPCTBEHHBIX PACTEHHIA, MMO3BOJISET
YBEJIIMYUTH ACCOPTUMEHT JIEKAPCTBEHHOI'O PACTUTENIBHOIO ChIPbS W IPENaparos,
nonyyaembix u3 Hero. Ha tepputopunm Bocrounoit CulOupu He mpou3pacraroT
dapmakoneiinbie Buabl puanku (V. tricolor u V. arvensis). Poa ¢uaika B 3TOM peruose
NPEICTABIEH JAPYTUM BUIOBBIM cocTaBoM. Cpeau BCEX paclpOCTPAHEHHBIX BHUIOB
HanOobImii maTepec npencrasistor V. uniflora, V. sacchalinensis, V. langsdorffii, orn
UMEIOT OuYeHb OJIM3KHUI ¢ (hapMakorelHbIMUA BHJIAMU XUMHUYECKUi coctaB. Mcxons u3
TOTO, YTO ATHU BHUJIBI IIMPOKO pacrpocTpaHeHbl B Boctounoit Cubupu, HaMu NpOBEIEHbBI
PECYPCHBIE UCCIIEIOBAHUSI.

Bux V. uniflora npouspacraer B HoBocuOupckoii obnactu, B AnTalickoM Kpae, B
Cpenneit Cubupu (Bo Bcex pailoHax JecHOM M ctemHoil 30Hbl KpacHosipckoro kpas). B
Boctounoit Cubupu Hanbosee 0OMILHO PAacIIpOCTpaHEH B 3aaIHBIX M KOXKHBIX palioHax
UpkyTtckoit obnactu, B pecriyoiukax bypsarus u Caxa (SIkytust), B 3a0aiikaabckoM Kpae,

Ha /laneHem Bocroke, B Cpennerd Aznn 1 MoHrommu.
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[pencraButens noapoga Nomimium Ging. V. sacchalinensis mpomspacraer B
Anraiickom, KpacHospckom u 3abailikambckoM Kpasix, Wpkyrckoil u CaxammHCKON
obnactsx, B pecnyosimkax Bypsrtus m Caxa (SIkyrtus) [207, 208]. Bug V. langsdorffii
pacnpocTpaneH Ha CaxanuHe U B peciyonmke Caxa (AkyTtus).

Apean V. uniflora 8 Bocrounoit Cubupu npezcrabiicH Ha pucyske 19.
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Pucynok 19 — Apean V. uniflora na reppuropun Bocrounoii Cubupu [208] u

COOCTBEHHEIC HCCJICA0BAHUA aBTOpa

Pa0ot mo uccnemoBaHnio MPUPOIHBIX pecypcoB BHI0B poaa Viola L. B Bocrounoii
Cubupu panee He MPOBOIWIOCH. [T03TOMY Hamu OBLT TTOCTABIICH PSIJT KOHKPETHBIX 3a/1a4:

YCTaHOBHTD apeaj HauboJjiee MPOYyKTUBHBIX BUJOB pojia (uajika B BOCTOYHOCHOUPCKOM
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pPETHOHE,  ONpEeACIUTh HMX  YPOKAWHOCTh,  YCTAHOBUTh  OWOJIOTHYCCKHHA U
AKCIUTYaTaIlMOHHBIN 3aIac; pacCuuTaTh BO3MOKHBIM 00BEM €KETOTHBIX 3aT0TOBOK.

[Ipy moAroToBKE K TMPOBEICHHIO pabOT MO OMPEACTICHUIO 3allacoB CHIPhS OBLIN
npopaboTaHbl TUTEPATYPHbIE HCTOYHUKHU, KapTorpadudeckue Marepuaisl Gpaopsr Cubupu
u CaxanmuHCcKOW oOnactd. B Xome SKCIeAWIIMOHHBIX HCCIICAOBAaHUN yCTaHOBJICHA
pacrpoCTpaHEeHHOCTh  BHJIOBOTO COCTaBa, MecTta oOuTaHuss (WX  OmpeeTeHHAs
MIPUYPOUEHHOCTH K penbedy MecTHOCTH). Takum 00pa3zom, 1Mo pe3ysabTaTaM IMPOBEACHHBIX
paboT BbIIEeHBI HamOoyee mpoaykruBHbie BHAbL V. uniflora, V. sacchalinensis, V.
langsdorffii. XapakrepabiMu Mectamu mipomspactanus V. uniflora sBnsrorcst TuCTBEHHBIE,
CBETJIOXBOWHBIC M CMEIIaHHBIC TPABSHBIC, TPABIHO-MOXOBBIC JIECa, PEAKOJIEChS, TYHIIpA,
OeperoBast IMHUS PEK, Py4beB, JyTra, JIyroBble CKIOHBI M Tophsauuku. V. sacchalinensis B
OouipIIel yacTu OOMTAET B Jecax, 3apOCiAX KyCTapHUKOB, IO OeperaM pek, Ha MecyaHbIX
NoYBaxX, rajedyHMKaXx M 1O BiIaxHbIM MectaM. Bum V. langsdorffii mpouspacrtaer B
JUCTBCHHUYHBIX JIeCaX, Ha M3BECTHIKAX U IO Oeperam pek.

PaGotel mo ompexaenenuio 3amacoB ceipes V. uniflora, V. sacchalinensis, V.
langsdorffii mpoBomunu Ha TeppuTopuu  Ajapckoro, Amnrapckoro, Kauyrckoro,
Upkyrckoro, Taimerckoro u TynyHckoro paiioHoB Mpkytckoit obnactu, KpacHosipckoro
kpasi, CaxanuHckor obmactu 1 TyHKMHCKOTO paiioHa pecnyOnuku bypsitusi B mepuos ¢
2002 1o 2016 rr. (tadsmia 29).

Pecypcuble mcciemoBaHUsl  OCYIIECTBISIM  HAa  KOHKPETHBIX — 3apoCisiX €
HCIIOJIb30BaHWEM MeTojla y4eTHbIX Imiomanaok [101]. VYdernele momanakd Ha
o0CIeyeMbIX 3apoCiisiX pacrhojiarajii PaBHOMEPHO, M HMX KOJMYECTBO 3aBUCEIO OT
pasHULIbl MEXy MUHUMAaJIbHOH UM MAaKCUMAJIbLHOM Maccoil ChIpbs, COOPaHHON C OJHOMU
wromaaku. COOTBETCTBEHHO MX KOJIMYECTBO Ha 00CIIEYEMBIX 3apOCIITX BApbUPOBAIIO OT
25 no 50 mmomanok. Ilpu omnpeneneHuy TUIOTHOCTH 3alacoB pacyeT MPOBOAWICA HaA
CBEKECOOpPAHHOE CBIPbE, C IEPEecUYeTOM B JalbHEHIIEM Ha BO3AYIIHO-CYXOE CBHIPhE C
npuMeHeHrneM kodduimenta ycymku [186]. Cratuctuyeckyro 00pabOTKy MOTYYEHHBIX

PE3YIBTATOB I/ICCJ'Ie,ZIOBaHI/Iﬁ IMPOBOANIIN C MCITOJIb30BAHMEM IIPUKIIAAHBIX IIPOrpaMMm
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Tabnuna 29 — luBeHTapu3aoHHas BEIOMOCTb BBISIBICHHBIX MACCUBOB (hHUaJIKU

Teppuropus obcaeaoBaHus Mecra [Tnomanb [lnoTHOCTH Caexee chIpbe Bo3zaymiHo-cyxoe chipbe
obuTanus 3apociiei, | 3amacos, r/ M DKCIUTyaTallMOHHBINA | DKCIUTYyaTallMOHHBIN | B03MOXHEIN 00beM
ra 3arac, Kr 3amnac, Kr €XKETOHBIX
3aroTOBOK, KT
1 2 3 4 5 6 7
V. uniflora
Oxpect. r. IllenexoB MpkyTckoil | OmymKH jeca 6,2 31,24+2,70 1602,0 320,4 80
0071
Wpkyrckuii paiion B 3 KM I0XKHEe TyT 4,8 40,00+5,34 1407,0 281,0 70
Axkanemrop. MpkyTckoii 0011
Oxpect. noc. Kyrynuk Anapckoro | Omymku jeca 7,1 41,2145,08 2205,0 4410 110
paitona Upkytckoii 0071.
OkpecT. 1ocC. Man3sypka penKosieche 9,7 38,74+2,74 3226,0 645,2 161
Kauyrckoro p-na Upkyrckoit 00:1.
VYpouume I'app, TynyHckoro p-Ha JayT 8,9 29,96+4,20 1918,8 383,8 96
WpkyTtckoii 0071.
Oxkpecr. r. Taiimera MpkyTckoil | oOmymku jeca 6,4 29,88+2,37 1608,9 321,8 80
001.
Okpecr. c. CaBBareeBKa | OMYILIKH Jieca 3,9 39,85+2,14 1387,2 2774 69
Amnrapckoro p-Ha Mpkyrckoit o01.
Okpecr. noc. FOro-BocTouHbIi 3apociu 2,3 25,19+2,49 464,8 93,0 23
Amnrapckoro p-Ha Mpkyrckoit o01. KYCTapHHUKOB
Oxkpect. 1. Cmoasaka Upkyrckoit JIECHBIE JIyTa 5,6 30,42+3,58 1302,6 260,5 65
001.
Bepxosbe p. KsiHrapra noc. TOpHBIE JIyTra 12 34,31+4,32 3080,4 616,1 154
Apuan, pecniyonuka bypsrus
Oxpecr. 1. KpacHosipcka 3apocCin 4.7 29,15+5,18 883,1 176,6 44
KYCTapHUKOB
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Okpecr. 1. Kancka Kpacnosipckoro OTYIITKH Jieca 7,4 26,69+2,61 1588,8 317,7 79
Kpast
Hroro 20674,6 4134,5 1031
V. sacchalinensis
WpkyTckuii cenbckuii p-H 3apocCiu 2,5 20,66+3,06 363,5 72,7 18
WpkyTckoii 001. KYCTapHUKOB
Oxkpect. UpkyTcka 3 KM I0KHEE BJIQXKHBIC JTyTa 3,6 26,97+3,58 713,2 142.,6 36
aKaJeMropojka
[lenexoBckuii paiton Upkyrckoit 3apocCiu 2,2 25,0+1,98 462.9 92,6 23
00JI. KYCTapHHUKOB
Oxpecrt. moc. KOroBocTouHbIi AH- | BJIaXHBIC Tyra 4,5 20,9943,52 627,8 125,6 31
rapckoro paiiona Mpkyrckoii 061
Oxpect. Yconbs — Cudbupckoro 25,14+2,11 564,8 113,0 28
N BJIQXKHBIE JIyTa 2,7
Wpxkytckoii 0611.
Okpecr. c. CaBBaTeeBKa } 3apociu 4.0 19,7722.17 617,2 123,4 31
Amnrapckoro p-Ha Mpkyrckoit 00J1. KYCTapHHUKOB
(())61<£ecr. r. Cirosiaka VIpkyTckoit FopHBie nyTa 25 21.7642,96 396,0 79,2 20
Oxpecrt. 1. Meret MpkyTckoit o01. peAKoIIeChe 4,4 26,15+2,43 936,7 187,3 47
Htoro 4682,1 936,4 234
V. langsdorffii
Okpect. oc. Boctounslii JINCTBEHHUYHBIN 8,4 51,35+4,28 3594,4 718,9 178
CaxaauHCKOH 00JI. Jiec
Oxkpecrt. noc. Bamopse YBIJIQKHEH. JIyT 6,7 62,17£3,63 3679,0 735,8 184
CaxaauHCKOM 00JI.
Oxkpecr. 1. [Toponaiicka yT 3,8 47,26+£5,23 1398,4 279,7 70
CaxalMHCKOH 001.
Oxpecr. 1. JlomuHCKa 3apocCin 7,8 57,15+4,18 3805,6 761,1 190
CaxalMHCKOH 001. KYCTapHUKOB
Htoro 12477,4 24955 622
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STATISTICA / w6.0 («Stat Soft, Inc.» CIIIA) ¢ npumenenunem kputepusi CTbIOZICHTa U
ManHa — YuTHH B 25ieKTpoHHbBIX Tabmmmax Microsoft Excel.

[Ipu pacuere BO3MOXKHBIX OOBEMOB €XKErOJHOM 3aroTOBKU CBHIPHEBOW MAacChl
YUUTBHIBAJICS TIEPUO]] BOCCTAHOBJICHUS BUA, BKJIIOYasl BEr€TAIIMOHHBIM NIEPUOJ] 3aTOTOBKU
(3 roma) [83]. BenmuuuHy AKCIUTyaTaIlMOHHOTO 3ariaca ONpeAesisIv M0 HUKHEMY TIpeeTy
BEIMYMHBI ypoxkaHOCTH. [IIOTHOCTH 3amaca chipbsg Ha O0OCIEIYyeMbIX KOHKPETHBIX
sapociix V. uniflora Bapsuposana ot 25,19+2,49 no 41,21+2,54 r/m?, V. sacchalinensis ot
19,7742,17 1o 26,1542 43 r/mM*u ¢uanxu V. langsdorffii or 51,3544,28 mo 62,17+3,63 /M
Y CTaHOBIICHO, YTO AKCIDTyaTallMOHHBIA 3amac BO3AYIIHO-cyxoro ceipbs V. uniflora na
oOcreyeMbIx TeppuUTOpusix coctapiisier 4233,8 Kr, BO3MOXHBI OOBEM E€KEroHOU
sarotoBku — 1031 r, V. sacchalinensis 936,4 xr u 234 kr, V. langsdorffii 2495,5 kr u 622
KI' COOTBETCTBEHHO (Tabimma 29).

3a 000pOT 3aroTOBKM NPUHUMAIM MEPUOJI, BKIIOUYAIOMIMN IO/l 3aTOTOBKH U YHCIIO
JIET, HE00XOIMMOE IS TIOJTHOTO BOCCTAHOBJICHHS 3a11aCOB ChHIPhSI.

®duanku 1eKopaTUBHBI 1 MHOTHE U3 HUX, B ToM uucie V. uniflora, inerko ymarorcs B
KYJIbTYpE, BBIPALIMBAIOTCS Ha KIyMOax, HCIOJIB3YIOTCI B KadeCTBE JIEKOPATHBHBIX
OOPIIOPHBIX PACTEHHIA U MOTYT BO3ZICNIBIBATHCS B KAYECTBE JOTOIHUTEIBHBIX NICTOUHIKOB

JeKkapcTBeHHbIX cpencts [39, 158].

4.2 MopdoJiorunyeckoe 1 MEHPOCKONKUYECKoe uccjaenosanune Tpasbl V. uniflora,

V. sacchalinensis, V. langsdorffii

4.2.1 Mopdoaornyeckuii (MAKpOCKONMUYECKHUIT) aHATU3 CHIPbS

B 1ensx BHeOpeHWsS B MEIUITMHCKYIO TMPAKTHKY HOBBIX BHIOB JIGKAPCTBEHHOTO
pPacTUTENLHOTO CBHIPhSl poja (uaika ObBUIO MPOBENEHO CPaBHUTEIHLHOE MOP(HOIIOTo-
anatommudeckoe uccienoanue V. uniflora, V. sacchalinensis, V. langsdorffii.

[Ipu ompenencHUM HOMEHKJIATYPhl YHCIIOBBIX ITOKA3aTeNIe M YCTAHOBIICHUM HX
HOpPM 3a OCHOBY B3sThl TpeOoBanusMu ['® XI u I'd PO XIV wmza. [33, 34]. IIpoekt
HOPMAaTUBHON JOKyMEHTAIIMU Ha JICKQPCTBEHHOE PACTUTEIBHOE CHIPhE COCTABILUICS Ha

OCHOBAaHMU PE3yJbTATOB aHAIM3a 5 OMBITHBIX TapTHil TpaBbl ¢uanku. B pesymbrare
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NPOBEACHHBIX  MCCIEJOBAHUWA  YCTAaHOBJEHBl  Makpo- W MHKPOCKOIIMYECKHE
JMarHOCTUYECKH 3HAYUMBbIE ITPU3HAKH.

HccnenoBanue MOPQOIOrHYECKUX TPU3HAKOB O0pa3lOB IPOBOAWINA IIyTEM
BU3YaJIbHOIO OCMOTPA, a TAKXKE C UCMOIb30BaHUEM Tyl (5%, 10X) 1 cTepeoMUKpOCKOIa
MBC-10.

Brewnue npusnaxu. Lenvroe coipve. Tpasa V. uniflora mpencrapnsier coboii cMech
OOJIMCTBEHHBIX MOOErOB C I[BETKAMHM M YAaCTUYHO C IUIOIAMH M OTIENBHBIX CTeOJeH,
LEJbHBIX WM U3MEJIbUEHHBIX JIUCTHEB, LIBETKOB, IUI010B. Crebimu mpocthie 25 — 30 cm
JUIMHOW, PENKO, WHOTJAa O4YeHb TYCTO OTCTOAIIMMH Bojockamu. (CTebJeBble JUCThS
HIMPOKOIIOYKOBUAHOM JO pOMOMYECKOH (DOPMBI, CO CeTKa CepALEBUIHBIM OKPYTJIEHHBIM
WIA IIUPOKO-KIIMHOBUJHBIM OCHOBAaHUEM, BBITSHYTOM M 3a0CTPEHHOM BEPXYILUKOM, I10
Kparo KpynmHO3yOdaTble, ¢ 00EMX CTOPOH paccesHHO omyuleHHble. [llupuHa nmMcTOBOM
wiacTUHKU oT 2,5 10 10 cM. LBeTkn 0uHOYHBIE, peAKO pacnojararoTcs Ha cTedsix 1o 2,
HENPaBWIbHBIE, 10 3 ¢M B IuaMerpe. Haneuka COCTOUT U3 5 YallleIMCTUKOB KOCO-OBAJIbHOM
WINA TPOAOJIToBaTOl (POpMBI, ITUHOM 5 — 7 MM, ¢ KOPOTKMMHU NpUIATKaMH, ToOJIble, 110
KpasM KOpPOTKO-pECHUTYaTble. BEHUMK COCTOMT U3 5 HIMPOKO-OOPATHOSHIIEBUIHBIX C
TEMHBIMH >KMJIKAMU JICTIECTKOB U 3aKPYTJIEHHBIM OY€Hb KOPOTKUM, OKOJIO 2 MM, ILIIIOPLEM.
[Tnog — onmHOrHe3mHas NPOAOITOBATO-AMLIEBUIHAS TPEXCTBOpYATas KOpoOouka, 10 2 cM
JuHOM. CeMeHa JKeNToBaThle, OBAIBHBIE, ITIA/IKUE, OKOJIO 3 MM JUTMHOM.

VY V. sacchalinensis miacTHHKN JTMCTHEB OT MOYKOBUIHBIX 10 CEPIICBUIHBIX, TIPH
OCHOBAHHMU BBIEMYATHIE, [0 KPAK rOpOIYATHIE, BEPXHUE — YCEUCHHBIE, SMIEBHUIHBIC, HA
BEPXYILKE 3a0CTpeHHbIE. [ [puKOpHEBbIE IMCThs Ha 00JIee WM MEHEE JJTMHHBIX YEpelKax,
Kopoue crebsied. [IpuTMCTHUKM KpyIHBIE, OT OBAJIBHBIX JI0 JIAHLIETHBIX, MO Kparo
OaxpoMyatble, pexe 3yOuarble, Ha BepXyUIKe MAJIMHHO3aocTpeHHble. llgetkn y V.
sacchalinensis na xopotkoli HOXKe, B quamerpe 17-20 MM, pacrojOKeHbI 10 OJJHOMY B
nasyxax BEpPXHHMX JHMCThEB. YalEMMCTUKM MPOAOJIIOBAaTO — WM JIAHIETHO-SIMLEBUIHBIE,
PE3KO CY)KEHHbIE B OCTPYIO BepxXymiky, 7 — 10 mm mmmnoit u 1,9 — 2,4 MM mmpuHOi 1
KPYIHBIMH 3yO4aThiMu mpuaaTkamu, 1 — 2 Mm gmsoi u 1 — 1,5 MM mmpunoi. Jlenectku
BEHUYMKA MIMPOKO- WM TPOJOJIrOBaTO OOpAaTHOAMIIEBUIHBIE, C OEJbIM OCHOBAaHUEM U

IIropueMm, OOKOBEIC — )IJ'II/IHHO60pO,Z[‘IaTBIe, HWOKHHUC — IIUPE OCTAJIbHBIX, C BBICMKOM Ha
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OKPYTJION BEPXYIIKE, HECKOJIBKIMMH TEMHBIMU TIPOXKHMIIKAMU H IIITOPIIEM 3 — 6 MM JUTHHOH 1
2 — 2,5 mm mmpuHOn. [lmom — omHOTHE3MHAST MPOIOITOBATO-SAIICBUIHAS TPEXCTBOpYATAS
KOpoOouKka, 10 2 cM jnuHoN. CeMeHa KenToBaThie, OBaJbHBIC, IIaakue. [[BeT mucTheB —
3eJICHBIN, CBETJIO — 3€JICHBIN, CTEOIel — 3eTIeHbI, CBETIIO — 3eyieHbIi. [[BeT nenectkoB y V.
uniflora ceermo-xenteiit, y V. sacchalinensis — ¢uonerossiii. Hmwknue nemectku V.
uniflora ¢ 7-9 TemHbIMEH TpomoibHBIME moJocamu, y V. sacchalinensis — HikHuiA
JIENECTOK C 5-7 TEMHBIMH MPOAOIBHBIMU MOJIOCAMMU.

s V. langsdorffii xapakrepusl ciaOble, mieTeBUAHbIE cTeOIN ATUHON OT 20 110
30 cM. [IpuKOpHEBBIE JIMCThsI HA JUTMHHBIX YepeIIKax, CTeOJIEBbIC — KOPOTKOYCPEIIKOBEIE,
OKpYIJIbIC WJIM TOYKOBHJHBIC, C CEPAICBHIHBIM WM  TIIYOOKO-CEPIICBHIHBIM
OCHOBaHHMEM H CJIa00 3a0CTPCHHOW BEPXYIIKOW. Pa3Mmephl IHCTOBBIX IUIACTUHOK
YBEJIMUUBAIOTCS CHU3Y BBEPX JI0 8 CM B JUIMHY M IIMPHHY 10 7,5 CM, Ha yJJIMHCHHOM
no0ere yMEHBINAIOTCS A0 3 CM B JUIMHY W 2,5 CM B IIMPHHY C TOPOMYATHIM KpPaeM.
Jlemectkn BeHYMKa OJieMHO-(DHOJIETOBBIC, TPOJIOITOBATO-00PATHOSHIICBUIHBIC, HIKHUAN
JIETIECTOK IMIMPOKO-00paTHOSUIIEBUAHBIN, HA BEPXYIIKE OKPYIJIbIM, CIIa00OBbIEMYAThId, CO
mmopueMm 0,5 — 1,5 mm gmuno# u 1 — 1,5 (2) mm mmpunoi. [Inox y3ko-npomonrosaras
KopoOouka, jyimHou 10 — 20 MM, ceMeHa oBajibHbIC, HAa KOHIaX 3a0CTPEHHBIE, OJIeTHO-
3eJICHOBaThle. 3amax Yy BCEX BHIOB ChIpbS ClAObIif. BKyc BOJHOrO W3BJICUCHUS
CJIQIKOBATHIN C ONIYIIIEHUEM CITU3UCTOCTH.

Mopdonornyeckuii  aHaaW3 WCCIACIYeMBbIX BHIOB ITO3BOJMJI YCTAHOBUTH HMX
MEKBHJIOBbIC OTJIMYHS 110 Pa3IMuHbIM Mpu3Hakam. JIuctosele tiactudku y V. uniflora ot
IIMPOKOTIOYKOBUIHOM JI0 POMOMYECKOM (POPMBI, CO ClIerka CepAICBUIHBIM WIIN IIIHPOKO
KJIMHOBUIHBIM OCHOBAaHMEM M KpymHO3yOuateiM Kpaem. CreOneBbie maucThs V.
sacchalinensis cepaneBuHbIE, C HEMTyOOKOW INMUPOKOW BBHICMKOW B OCHOBaHHU C
ropoauateiM Kpaem. JluctoBbie miactunku y V. langsdorffii opanbHbie ¢ cepanieBHIHBIM
WM TTyOOKO-CepAIIEBUIHBIM OCHOBAaHMEM M CITA00 3a0CTPSHHOM BEPXYIIKOM, TOJIBIC FITH
CBEpXY IO KPAr0 PACCESIHHO OIMYIIIEHBI C TOPOIYATHIM KPacM.

[{Betku y V. uniflora Ha KOpOTKOI HOXKKE, OJJUHOYHBIC, KEIThIC, KPYIHBIC 10 30 MM
B JMaMeTpe C 4YalleIrCTHKaMHU KOCo-oBabHOM (opmbl, y V. sacchalinensis msetku B

nuametpe 17-20 MM (uoneTroBbie, MIUPOKO- WM MPOJIOJITOBATO-00PATHOSHIIEBUTHBIC,
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YaIICIUCTUKA MPOJIOITOBATO - WIIH JIAHIIETHO-SIMIICBU/IHBIC PE3KO CY)KEHHBIE B OCTPYIO
Bepxymky. [lBetku V. langsdorffii B muamerpe 10 — 12 mwm, OnenHo-(uoseToBsie,
HPOJIOJITOBATO-00PATHOSIUIICBU/IHBIC, YAIIICIIMCTUKH C Y3KO TPEYroJbHBIMH, IO Kparo
IIeHYaThIMKA  3yOramu.  KpaTkas — cpaBHHTENbHAs  XapaKTEPUCTUKA  OCHOBHBIX
MopdoIornIeckux Npu3HaKoB Ham3eMHbIX vacter V. uniflora, V. sacchalinensis u V.

langsdorffii mpuBenena B Tabmuie 30.

4.2.2 MUKpPOCKONMYECKUI aHAJIU3 ChIPbSI

Jns  ompenenieHUsT TOMJMHHOCTH HCCIICAYSMBIX BHJIOB CBHIPhS HEOOXOJIUMO
YCTAaHOBUTh ~ €r0  MHKDPOJUArHOCTHYCCKME  NpW3HaKW.  [IpoBeleHHBIH  HaMu
UHPOPMAITMOHHO — OWONMMOrpadUvIecKuii TIOMCK 10 aHATOMUYECKOMY CTPOCHHIO
U3y4aeMbIX BHJIOB pojaa (¢uajika HE Jal IOJOXHUTEIBHBIX pe3ysbTaroB. Paborta mo
YCTAHOBJICHUIO aHATOMHYECKOTO CTPOCHHWS HAJ3EMHBIX YacTeH, M3ydaeMbIX BHIOB pojia
¢manka mpoBeneHa BrepBble. lcciaemoBaHUS MUKPOIMATHOCTUYECKHAX —IPU3HAKOB
npejcTaBiieHsl Ha mnpuMepe V. uniflora, mockonbKy MeEKBHIOBBIC OTIMYATCIILHBIC
NPY3HAKU He3HAYNTEILHBI. MUKpOMOP(]OIOTHYECKUE THarHOCTUIESCKUE IPH3HAKH JIPYTHX
ommskopoacTBeHHbIX BuaoB: V. sacchalinensis u V. langsdorffii mpencrasiensr B
cpaBHenuu ¢ V. uniflora.

Llenvrnoe coipve. llpu TIpOBENEHWMH MHUKPOCKOIIMYESCKOTO aHAIM3a TOTOBHIIM
npernapaTbl ¢ MOBEPXHOCTH JIMCTHhEB, JICTIGCTKOB BCHYMKOB, YAIlICIIMCTUKOB, CTEOJICH W
TUTO/IOB, M3YYaeMbIX BUAOB poaa ¢uanka [34, 170, 171, 339].

Mukpockonuueckue npusnaxu aucma. B NOBEPXHOCTHBIX Mperaparax
JHMCTa KJICTKU SIHISPMHUCA CO CITA0OW3BIIIMCTHIMA CTEHKAMH C BEpXHEH CTOPOHBI U
CHJIbHOM3BUIIUCTHIMHM CTCHKAMHU Ha HIKHEH CTOPOHE. Y CThHUIIA MPSUMYIICCTBCHHO HMEIOT
OBaJIbHYIO (OpMY, OKpYKEHbI 3 — 4 KIeTKaMHu JnuaepMmuca (aHOMOIIUTHBIA THI) U
pacroyiararorcsi ¢ 00€UX CTOPOH, HO TPEOOJIaJaloT Ha HIKHEH CTOPOHE JIMCTOBOM

miactTuHkM. 1o xunkam u 1o Kparo JUCTa BUAHBI IIPOCTBIC OJHOKIICTOYHBLIC BOJIOCKHU C
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Tabmuna 30 —, Kparkas xapakTepucTrka OCHOBHBIX MOP(OJIOTHYECKHUX MPU3HAKOB Ha3eMHbIX opranoB V. uniflora

V. sacchalinensis u V. langsdorffii

Mopdonoruueckne xapakTepuCcTUKU

V. uniflora V. sacchalinensis V. langsdorffii
1 2 3
Jluctes

JUCThS KOPOTKOYEPEIIKOBBIE WM MOYTH[IPUKOPHEBBIE JUCTBAMPUKOPHEBbIE  JINCThS HA  JUIMHHBIX
cUs4Ke, COOpaHbl O TPU B BEPXHEH YACTUHEMHOTOYMCIICHHBIE, ~ Ha  YepelKax/yepelkax, cTeOJIeBbIe —
cTedsid, Cc 00euxX CTOPOH pPACCETHHOJIMHON 3 — 8 cM, MeJbue CTEOJIEBbIX. KOPOTKOYEPEIIKOBBIE.
OITyLLIEHHBIE. [InacTunkn cTe0JIEBBIX mucTheBl IIACTUHKM OBaJIBHBIE C CEPALEBUIHBIM
[11acTUHKY JTUCTHEB IIHUPOKOIIOYKOBHIHBIE|CEPILUEBUIHBIEC, C HETIYyOOKOW MIMPOKOH|UIN IITyOOKO-CEepALEBUIHBIM OCHOBAHUEM
WIH OKpYIJICHHBIE, co CJIETKAaBBIEMKOW B  OCHOBAaHMM; IUIACTUHKHU CJIa00 3a0CTPEHHOHN BEPXYIIKOH, rOJible
CEpALIEBUIHBIM WIH IIMPOKOBEPXHUX JIMCTHEB YCEUCHHBIC,MJIM  CBEPXYy IO Kpaw  PpacCesHHO

KJIIMHOBUJHBIM OCHOBAaHHUEM, Ha BEPXYILKE
3a0CTPEHHBIE C KPYMHO3YO4YaThIM KpaeM.
[[IupuHa muCTOBOM IUIACTUHKU 2,5 — 10 cMm.
[IBeT cepoBaTO-3€IIE€HBII

SUIICBUIHBIC, HA BEpXyIIke Oojee Wiu
MEHEE 3a0CTpeHHbIC. JlMHAa JMCTOBOU
mnactuHku 2,4 — 5,5 cm, mmpuHa 1,5 —
4,4 cm. Pa3mepnl JIHCTOBBIX IIJIACTHHOK
CHU3Y BBEpX MO MOOETy YMEHBIIAIOTCS.
Kpaii ropomuatsiid. L{BeT 3eneHblii

ommyueHsl. PazMepsl TUCTOBBIX IIIACTHHOK
YBEIMYHMBAIOTCA CHU3Y BBEPX, B JUIMHY J10
8 ¢cM m mwmpuHy n0 7,5 cm, Ha
VIJIMHEHHOM TI0OEre yMEHBIAITCS 10 3
CM B JUIMHY U 2,5 CM B LIUPHHY.
Kpaii ropomuareid. LlBer
3€JICHBIN

cepoBaro-

LBeTkn

Ha KOPOTKOUM HOXKKE, OIMHOYHBIC, KPYITHBIC
10 30 MM B AuMaMeTpe, pacloJIOKEHHBIC B
nazyxax BTOPOTO JIUCTa

Ha KOPOTKOW HOXKe, B auamerpe 17-20
MM, PacIoJIOKEHBI 10 OJTHOMY B IMa3yxax
BEPXHHUX JIUCTHEB

Xa3MOTaMHbIE IIBETKM Ha I[BETOHOCAX,
BBIXOJSIIMX M3 TMa3yX HNPUKOPHEBBIX
JUCTHEB, C 2 MPUIBETHUKAMHU Y CEPEIHHBIL,
B quametpe 10 — 12 MM; kielicToraMHbIe
pPa3BUBAIOTCA B Ia3yXxax BEPXHUX
CcTe0JIEBBIX JTUCTHEB, 10 4 MM JJIUHBEI U 2
MM TOJIIMHOM, SIMIIE€BUHO-JIAHIIETHLIE
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Yarmreuka
YanIeJIMCTUKHU KOCO-OBaJILHBIE WIN[YAIIEJIUCTUKA MPO0JITOBATO- WJTM[YAIIETUCTUKHA C Y3KO TPEYTOJbHBIMU, I10
IpOJIOTOBaThle, TYyINOBaThle 5-7  MM|IAHLETHO-SIMIIEBUIHBIC, PE3KO CY)KEHHBICKpalO IUICHUYATHIMHU 3yOllaMu, IPUAATKU

IJIMHBI, C KOPOTKUMHU IIpUJaTKaMU, T'OJIBIC,
I10 KpasaM KOPOTKO-PCCHUTYATBIC

B OCTPYIO BEpXyLIKY, 7 — 10 MM 1ymHON 1
19 — 2,4 MM mUPUHON U KPYHIHBIMU

1,5 -2 mm, 3yOuaTsie

3yOuaTeiMM TpHaaTkamu, | — 2 MM
JqmHOM U 1-1,5 MM mmpuHon
Benunk

JICIIECTKU JKEITBIE, HMIMPOKO-JIENECTKN (UOJIETOBBIC, IIHPOKO- HIIMJICIIECTKU 05eAHO- (U OJIETOBBIE,
0oOpaTHOSHIIEBUAHBIC, c TEMHBIMU|TIPOI0ATOBATO-00paTHOANIIEBUHBIE, POJO0IT0BAaTO-00paTHOANIIEBUTHBIE,
KWIKAMHM W 3aKpYIVIEHHBIM  OYEHbB|OOKOBBIE — JJIMHHO-00pOIYaThle, HUKHUE HUKHUMI JIENIECTOK LIUPOKO
KOPOTKHUM, OKOJIO 2 MM, HINOPLEM — IIUpPE OCTalbHBIX, C BBIEMKOM HalOOpAaTHOSMIEBUAHBIN, Ha  BEpX)IIKE

OKpPYIJIOM  BEPXYLIKE,  HECKOJIbKUMH|OKPYIJIBIN, cJ1aboBBIEMYATHIH, co

TEMHBIMH TIPOKHIIKAMU U 1Imopiem 3 — 6
MM JUIMHOM Y 2—2,5 MM IIUPUHON

mmopuem 0,5 — 1,5 mm gmuHoit u 1 — 1,5
(2) MM mmpHUHOH

Crebemnp

mmHot 30 — 35 oM, wuHormajmimuHou 25 — 35 cM, ronblid, B BepxHeymmHot ot 20 mo 30 cm, cralbIi,
I'yCTOOTCTOSIEBOJIOCUCTBIN 4acTH CJ1ad0 ONMYyIIEHHbBIN TIJICTEBU THBIN

IImon
mpojloyiroBatass  KopoOodka  J0BOJbHOKOpoOouka 10 MM mmHOM U 1,5 — 2 MM|y3KO-TIpoAoJroBaTas KOpoOOuKa, IMHOM
KpynHasi, g0 2 CM JUIMHOW, CEMEHA|TONIWHON, K Bepxymke cyxeHHas c|10— 20 MM, ceMeHa oBalibHbBIE, HA KOHIIAX

’KEJITOBATHIC, OKOJIO 3 MM JJIMHOM

MEJTKUMHU  (JUIMHOW  OKOJIO 2 MM)

SIUIIEBUIHBIMA CEMEHAMU

3d0CTPCHHBIC, 6J'I€I[H0-3€J'IGHOB&TI>I€
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TOJICTBIMU CTEHKaMHU WM 3a0CTPEHHBIM KOHIIOM WM peTopToBHIHbIe. Ha KoHIIax 3yO1oB
U MEXIy 3yOluamMM JHMCTOBOM IUIACTUHKM HAXOATCA TOJOBYATBIE BOJOCKU C
MHOTOKJIETOYHOM TOJIOBKOW Ha IIMPOKOW MHOTOKJIETOYHOM HOXKe. KyTukyma Ha
HOBEPXHOCTH JIMCTa POBHAS, JIMILIb OKOJIO YCTBUI] U BOJIOCKOB BH/IHA €€ CJIa00 JIyuHcTast
MOPIIMHUCTOCTb. B Me3oduiuie mcra HaXoAATCsl MHOTOYMCIIEHHBIE KPYIHBIE JPY3bl

OKCajlaTa KaJIbIWs. DJIeMEHThI JIMCTa C ANAarHOCTUYCCKN 3HAYMMBIMH IIPpHU3HAKAMUA

Pucynox 20 - V. uniflora. ®parment nucra. A — BepxHu# snuaepmuc. b —
HWOKHHI dnuaepmuc (ysen. xX240).
1 — KIeTKH OSHOHACpMHCAa C M3BHIMCTHIMH CTEHKaMH, 2 — IIPOCTOM

Pucynok 21 — ®parmenT HrkHero snvaepmuca jucra V. langsdorffii u V.
sacchalinensis. A — smunepmuc aucra V. langsdorffii. b — smmaepmuc cra V.

sacchalinensis (ysen. x240).

1 — oMHOYHBIE KPUCTAIUTBI, 2 — IPY3bl, 3 — YCTHHIIE
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Pucynok 22 — ®parment mezodwmuia ymcra V. uniflora m V. langsdorffii. A —
mezodmnt smcra V. uniflora. b, B — mezodwmr miacta V. langsdorffii (yBen. x240), B —
(yBen. x400).

1 —npy3bl. 2 — cocy bl

b

Pucynok 23 - V. uniflora. ®parment aucra. A — HHXKHSS CTOPOHA JiMcTa, b —
Kpait muctoBoit tactunku (yseir. x200).

1 — KIETKH JMHIECPMHUCA C CHUJIBHOM3BUIIMCTBIMUA CTEHKaMH, 2 — TMPOCTOM

OJHOKJIETOYHBIA BOJIOCOK
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Pucynok 24 — ®parmenTs! kpas aucta (yBei. x200).
A — roJioBUaThIM MHOTOKJETOUYHBIM BOJIocok V. uniflora. B — rosjoBuareii
MHOI'OKJIETOUHBIM BoOJIocOK V. sacchalinensis. B - rojioB4arbiii MHOTOKJIETOYHBIN

Bojiocok V. langsdorffii

Mukpockonuueckue npusHaxu cmebas. B  TOBEpXHOCTHBIX
npenapaTax SMuJAepMaIbHbIe KJIETKH CTE€OJsI TIOYTH MPSIMOYTOJIbHO-BEPETEHOOpa3HOM
GbopMBI, TPSIMOCTEHHBIE, OPHEHTUPOBAHBI BHOJIL ocu credisi. Koe-rme BugHa
MIPOI0JIbHO-MOPIIMHUCTAs KYTHKYJa. Y CThHIIA, HAXOMAIIMECS Ha CTe0Jie, TaKkKe Kak U
Ha JIUCThSX, AHOMOIIUTHOTO THUIIA, OKPYKEHbI 3 — 4 OKOJIOYCTBUUHBIMU KJIETKAMH W
MMEIOT MEHBIINK pa3Mep B CPaBHEHHM C TAaKOBBIMH JIPYTMX OpraHoB pacteHusi. Ha
AMUJIEPMUCE HAXOMASTCS MPOCTHIC BOJIOCKH, Yallle OHM BCTPEUAIOTCS B BEPXHEW YacTu
crebus1. B mapeHXuMHOM yacTu cTe01st pacnoaaratoTcs Ipy3bl.

[Tonepeunslii cpe3 crebass HMEeT OKpYIIIO-TpeyrojibHyto  ¢opmy. Ero
MOBEPXHOCTh TMPEJCTaBICHa TOHKOCTEHHBIM OJMHACPMUCOM. MexaHuyeckass TKaHb
nMeeT 1-2 psia KIETOK HEeSICHO BBIPAKEHHOM KOJUIEHXUMBI. J[J1s1 TpOBOIAIIEH CUCTEMBI
CTeOJIsI XapaKTEPHO HATMYHE TATH MPOBOISIINX MTyYKOB KOJUTATEPATHLHOTO THIIA.

DNeMEHTHI CTeOJsI ¢ IMarHOCTUYECKH 3HAUMMBIMU TPU3HAKAMH OTPAKEHBI HA

pucyHkax 25, 26.



Pucynok 25 — V. uniflora. ®parmenT smmaepmuca credmst (ysen. x240).
1 — xjerku smumepMuca C MPSMbIMUA CTEHKaMH, 2 — YCTBUYHBIM KOMILIEKC

AHOMOIIMTHOI'O THIIA

Pucynok 26 — V. uniflora. ITonepeunsrii cpe3 cretus (ysen. x100).

1 — smumepmuc, 2 — yroikoBasi KOJUICHXMMA, 3 — MapeHXuMa, 4 — MPOBOISIIHIA
My4OK, 5 — CEPILICBUHA

Mukpockonuueckue npuznaku yeemka. Kietku snunepmuca
JIETIECTKOB BEHUHMKA MOYTH MPSAMOYTOJIBHOM (DOPMBI BBITSAHYTHIE 110 [UTMHE JienecTka. Ha
SMUACPMHUCE Y OCHOBAHMS HIDKHETO U CPETHHX JICTIECTKOB PACIIONATAIOTCS JITMHHBIC
TOHKOCTEHHBIE OJIHOKJICTOYHBIC TYNMOKOHEYHbIC BOJOCKH. JIJIsl smumepmuica HIYKHETO
JIeTIeCTKa TPH BXOJIe B IIMOPEI] XapaKTEePHbI JJIMHHBIC OJHOKIICTOYHBIC BOJIOCKH. B
NapeHXuMe HIDKHEW YacTH JIEECTKOB BCTPEYaroOTCsl APY3bl OKcanara KambLus [159,
170, 171]. DOnuaepMuc YamenucTHKa C HWKHEW W BHYTPEHHEH CTOPOHBI HMEET
YIUTMHEHHO-BBITAHYTYI0O (OpPMYy M U3BWIMCTBIE CTEHKH. BCTpedaroTcsi ycThuIla

AHOMOIIMTHOI'O THIIA. Bonocku IMPOCTBIC C TOJICTBIMU CTCHKaMu, 60p0ﬂanaT0ﬁ
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MIOBEPXHOCTBIO U 3a0CTPEHHBIM KOHIIOM. B MuKpompenapare Takxe 0OHapy>KUBAIOTCS
OBUTBLIEBBIC 3€pHA OKPYIJIOW (QOpPMBI. JIEMEHThl BEHYMKA U YaIlCUMCTUKA C

JIMArHOCTUYECKH 3HAYMMBIMU MTPU3HAKaMHU MoKa3aHbl Ha pucyHkax 27 — 30.

Pucynok 27 — V. uniflora. A, b — ¢parment nenecrka (ysen. x200).

1 — kneTku smuAepMrca TOYTH MPSIMOYTOIBHOM (POPMBI BHITSHYTHIC O JJTHHE

JIENIECTKA, 2 — MBUIBLIEBOE 3€PHO, 3 — YCTHULIE
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Pucynok 28 — V. uniflora. A — ¢parmMeHT HWKHEro Jienectka (BHYTPCHHSS
cropoHa). b — ¢pparment nernectka (BHyTpeHHss1 ctopoHa) (ysein. x200).
1 — BOJIOCKM TMPOCThIC TOHKOCTCHHBIC OJIHOKJICTOYHBIC TYIIOKOHEUHBIC, 2 —

BOJIOCKH ITPOCTBIE TOHKOCTEHHBIE OJJTHOKJIETOYHBIE C 320CTPEHHOM BEPXYILKON
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Pucynoxk 29 - V. uniflora. A - ¢pparmenr nenectka (yBen. X240), b — yuacTtok
smmaepMuca meutbHuKa (yBerr. x400).

1 — xpucTamibl, 2 — KJIETKH dMUACPMHUCA

Pucynoxk 30 — V. uniflora. ®parment snuaepmuca varenuctuka (ysen. x200).
1 — OHOKJIETOYHBIN BOJOCOK C OOpO/JaBUATOM TMOBEPXHOCTHIO, 2 — KIIETKU

OIMUACPMHCA y}IHHHeHHO-BBITHHYTOﬁ q)OpMBI C U3BUJIMCTBIMH CTCHKaMH

Mukpockonuueckue npusnHaku nnooa. CrBopkM TIUIOHAa Ha
IIOTIEPEYHOM CPE3€ COCTOST W3 LIEHTPAIbHOM YacTH M ABYX KpPBUIBEB. OJK30KAPIHIA
CTBOPKH 00pa3yeT 3-5 psi7I0B TOHKOCTEHHBIX KJIETOK snuaepmuca. [Ipu paccMoTpenuu ¢
MOBEPXHOCTH KIIETKM HMMEIOT YAJMHEHHYI0 (OpMY U TpSMbIE CTEHKH, BCTPEUACTCS
MHOECTBO YCTBUIl AHOMOLUTHOIO THUMA. Me30Kkapruii HEHTPAIbHOM YaCTH COCTOUT U3

ABYX CJIOCB CKJICPCHXHMMHLIX BOJIOKOH C IMOPHUCTBIMHU OAPEBCCHCBHIMMH CTCHKAMH U
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IIapeHXUMbl. BOJIOKHA BEPXHErO €0 CWJIBHO YTOJIIEHBI U BBITSAHYTHI NApPAJLIEIBHO
ITOBEPXHOCTH CTBOPKH, BOJIOKHA HUYKHETO CJIOSI UMEIOT MEHEE BBIPA)KEHHOE YTOJILEHUE
U PACIIOJIOKEHBI NEPIIEHAUKYIIIPHO MOBEPXHOCTH. 11011 CKIEpEHXUMOUN B OKPYKEHUU
ITAPEHXMMBI PACIIONAracTCsl HECKOIBKO ITPOBOIAIIMX ITy4KOB. [lapeHxnma cocTtout u3
HECKOJIBKUX CJIOEB KJIETOK C TOJICTBIMU CTEHKaMH, OKPYIJIBIX Ha MOINEPEYHOM cpese. B
HIDKHUX CJIOSX OOHApyKMBAIOTCS JApPY3bl U CKOIUICHUS MEJIKUX TMPU3MATHUECKUX
KPUCTAJUIOB ~ OKCaJlaTa KajblUs. BHYTpEHHsAs TMOBEPXHOCTb CTBOPKM ILIOJA
(AHAOKAPMHI{) COCTOUT U3 OJTHOTO Psifia KIETOK AMUEPMHUCA MPSIMOYTOJIBHON POPMBI CO
CJIETKa BOJIHACTBIMM WM NPSIMBIMU KJIETKAMU Ha IPOAOIBHOM cpese. Kpbuio cTBOpKH
00pa30BaHO MOIIHBIM CJIOEM CKJIEPEHXMMHBIX MOPHUCTBIX TOJCTOCTEHHBIX BOJOKOH,
BBITSHYTBIX [APAJUICIIBHO €r0 MOBEPXHOCTU. B ci1oe 3K30Kapnus B MeCTe COCIUHEHUS
KpbUIa M LEHTPAIBHOM YaCTW pacIoyiaracrcs MpOBOMAIIMM IydoK. B cocras
IPOBOALIMX IIyYKOB CTBOPKHM BXOZSAT CIHPAJIbHBIC, KOJbYAThIC, JIECTHUYHBIE W
CeTYaThble COCYBI.

[Ipn paccMOTpEHUH MONEPEYHOTO CPE3a CEMEHH BHUJIHBI KOKYpa B BUIE KEITOU
WIN CBETJIO-KOPUYHEBOW MOJIOCHI, SHIOCHEPM U 3aposiil. [Ipu 60ib1IIOM yBEINYEHUH
pa3IM4YMMBI CIIOM CEMEHHOM KOXKypbl. B IaBiIeHOM npenapare SMuAepMUAC COCTOUT U3
KJIETOK M30AMaMETPHUECcKOi (POPMBI C MPSIMBIMHU CTEHKAMH, TIOKPBITHIX TOJCTBIM CIIOEM
KYTHKYJIBI U COAEpXKAIIMX ClM3b. HEKOTOpBIE U3 KIIETOK UMEIOT CETYATOE YTOJIIICHHUE.
[lox »>nuMaepMUCOM pPACIIONAracTCsl MUTMEHTHBIA CJIOM, COCTOSIIIMM B JABJICHOM
npenapare M3 KIETOK YJIMHEHHO-NIPSIMOYTOJBHOM (OPMbI C TMPSIMBIMH CTEHKaMH,
COJIEPKAIMMHU OKPAIIMBAIOLIINI IMUTMEHT JKEITOr0 WJIM KOPUYHEBOTo 1BeTa. K Hemy
MPUMBIKAET CJION (psAl) OKPYTJIBIX KJIETOK C YTOJIIEHHBIMUA CTEHKAMH, BKJIIOUYAIOUIUMHU
IIPU3MATHYECKUE KPUCTAIUIBI OKcajaTa Kajupuus. Jlamee ciemyer Ciaod, COCTOSAIUN U3
TOJICTOCTEHHBIX  CKJIEPEHXHMHBIX, IUIOTHO COMKHYTBIX BOJIOKOH, BBITSHYTBIX
MapajuieIbHO MOBEPXHOCTU CeMEHHU. 1101 HUM HaxXOAUTCs CIOW, COCTOSIIIMN U3 OAHOTO
psila MapeHXUMHBIX KJIETOK (TomnepedHblil cpe3). Kierkn sanuaepmuca TOHKOCTEHHBIE,
M30/IMaMETPUYECKON POPMBI M COJIEpKaT KaIlIM XKUpHOro Macina (peakius ¢ CynaHoM
I1l) u menkue aneiipoHoBbie 3epHa. Camblii HAPYKHBIN CJIOW 3HJIOCHIEpPMA COCTOUT M3

MEJIKMX TOJICTOCTEHHBIX KieTok [70, 71].
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DJIEeMEHTHI CTBOPKM IUIOJJd@ WM CEMCHU C JUArHOCTUYCCKU 3HAYMMBIMH

NpU3HAKaMH OTPaXKeHbI Ha pucyHKax 31 — 33.

Pucynok 31 — V. uniflora. ®parment ctBopku 1wiona. [lomepeunsiii cpes
(yBen. x200).
1 — sk30Kapnmit, 2 — Me30Kapmuii, 3 — MapeHxuMma, 4 — MPOBOSIINI MTyUYOK

> g{)ﬁ«»’\(}.‘f‘! ;
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Pucynok 32 — V. uniflora. ®parment crBopku mioaa (ysen. x200).
1 — KJIETKH 3MUAEPMHUCA TIOYTH C MPSIMBIMU CTEHKaMH, 2 — YCTBHYHBIA KOMITIEKC
AHOMOIIUTHOTO THIIA

Pucynok 33 — V. uniflora. ®parment cemenn. Koxxypa cemMeHu ¢ KprcTajulaMu

(yBen. x200). 1 — kpucTamisl
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Ta6JII/IHa 31— KpaTKaH CpaBHUTCIIbHAA XapaKTCPUCTHKA OCHOBHBIX MUKPOCKOIIMYCCKUX IIPU3HAKOB HAA3CMHBIX JacTeu

V. uniflora, V. sacchalinensis u V. langsdorffii

Yactu pactenus

Hccenenyemoe coipbe

V. uniflora

V. sacchalinensis

V. langsdorffii

1

2

3

4

JIucToBas nmiacTUHKaA

Krnerku BepxHero
ANUJIEpMHUCcCa

CO CJIa0OM3BUJIMCTHIMH CTEHKAMH

€O CJIa0OM3BHIIMCTHEIMHU
CTCHKaMH

CO CJIa0OM3BHIIMCTBEIMH CTEHKAMH

KieTku HUXKHETO

C CHJIBHOU3BHUJIMCTBIMH CTCHKaMU

C CHJIbBHOU3BHUJIIMCTBIMU

C CHJIBHOU3BHUJINCTBIMH CTCHKaAMH

AMUAEpMHUCa CTCHKaMH
Kyrtukyna Ha MTOBEPXHOCTH JIUCTA POBHAs, Ha TIOBEPXHOCTH JIUCTA POBHAs, Ha TIOBEPXHOCTH JICTA POBHAs,
JIMIIb OKOJIO YCTBUI] U BOJIOCKOB JIMIIb OKOJIO YCTBUIL U BOJIOCKOB | JIMIIb OKOJIO YCTBUI] U BOJIOCKOB
BUJIHA ee cy1ao JTyuucTast BUJIHA €€ cy1a0o JTyuucTast BUJIHA €€ cJ1a0o JIyuucTast
MOPIIUHUACTOCTh MOPITHHUCTOCTb MOPIIHUACTOCTh
Ycrprna AHOMOITUTHOTO THIIA, AHOMOITUTHOTO THTIIA, AHOMOITUTHOTO THUTIA,
IIPEUMYIIECTBEHHO OBAJIBHON IIPEUMYIIECTBEHHO OBAJIbHOM IIPEUMYILIECTBEHHO OBaIbHON
(opMBI, ¢ 3aMBIKAIOIITUMHU (bopMBI, ¢ 3aMBIKAIOIIIUMHU (bopMBI, ¢ 3aMBIKAIOIITUMHU
MOYKOBU/THBIMHU KJIETKAMH, MOYKOBHIHBIMHU KJIETKAMH, MIOYKOBHTHBIMH KJIETKAMHU,
pacrojararTcs ¢ 00euX CTOPOH, | pacHoJliararoTcsi ¢ 00eUx CTOPOH, | pacHojiararoTcsi ¢ 00eux CTOPOH,
HO MPeo0JIaaloT Ha HUKHEN HO MpeobIaaloT Ha HUKHEN HO Mpeo0JIalatoT Ha HUKHEN
CTOpOHE JIHCTa CTOpOHE JINCTa CTOpOHE JIHCTa
Me3zodwun MHOTOUYHMCJICHHBIE KPYITHBIC MHOTOUHMCJICHHBIE KPYITHBIC MHOTOUYHMCJICHHBIE KPYITHBIC
TPYy3bI JPY3bI OCTPOKOHEYHBIE IPY3BI
Bonocku NPOCTHIE OJTHOKJIETOUHBIE MPOCTHIE OJTHOKJIETOUHBIE HPOCTHIE OJJTHOKJIETOUHBIE
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HEXHOOOPOI0BYATEHIE,
TOJICTOCTEHHBIE, 3A0CTPEHHBIC HA
KOHIIE,
roJIoBYaThIe C MHOTOKJICTOYHOM
IAPOBUIHOW TOJIOBKOW Ha
IIMPOKON MHOTOKJIETOYHON HOXKKE

HEXXHOOOPOI0BYATHIE,
TOJICTOCTEHHBIE, 3a0CTPEHHBIE HA
KOHIIE;
roJ0BYaThIC C MHOTOKJICTOYHOM
UAJIMHIPUYIECKON T'OJIOBKOU HA
IIMPOKON MHOTOKJIETOYHOM HOKKE

HEXHOOOPOI0BYATEHIE,
TOJICTOCTEHHBIE, 3A0CTPEHHBIE HA
KOHIIE;

TOJIOBYATHIC C MHOTOKJICTOUHOM
UAJIMHIPUYECKON MOJIOBKOW Ha
HIMPOKON MHOTOKJIETOYHOW HOXKKE

Crebenp

OnuaepMuc

AMUIepMAaTbHbIE KJIETKH CTEOIs
MOYTH MPSMOYTOJIEHO-
BEpETEHOOPa3HOU (POPMBI,
NPSIMOCTEHHBIE, OPUEHTUPOBAHBI
BJOJIb OCH CTEOJIA

AMUIEPMAIbHbIE KJIETKH CTEOIIs
MOYTH NPSMOYTOJIEHO-
BEpETEHOOPa3HOU (POPMBI,
NPSIMOCTEHHBIE, OPUEHTUPOBAHBI
BJIOJIb OCU CTEOJISL.

AMUIepMAaIbHbIE KIICTKU CTeOIs
MOYTH TPSMOYTOJIBHO-
BEpETeHOOpa3HOU (POPMBI,
NPSIMOCTEHHBIE, OPUEHTUPOBAHBI
BJIOJIb OCH CTEOJIA.

Ycerpuia

AHOMOILIMTHOT'O TUIIA, MEHBIIIETO
pa3Mepa B CpaBHEHUU C TAKOBBIMHU
JPYTUX OPTaHOB pacTeHUs

AHOMOITUTHOTO THIIA, MEHBIIIETO
pa3Mepa B CpaBHEHUU C
TaKOBBIMU JPYTUX OPTaHOB
pacTeHus

AQHOMOILIMTHOT'O THIIa, MEHBIIIETO
pasMepa B CpaBHEHUH C
TaKOBBIMU JIPYTUX OPTaHOB
pacTeHus

Ilonepeunslii cpe3

OKPYTJIO-TPEYroJIbHON POPMBI,
MeXaHUYeCKas TKaHb UMeeT 1-2
pAlla KIETOK HESCHO BBIPAXKEHHON
KOJUICHXUMBI. JlJIs1 IpoBOASsILIEH
CUCTEMBI CTEOJIS1 XapaKTEPHO
HaJMYKUE MSATU MPOBOASIIUX
MIy4YKOB KOJUJIATEPAJIBbHOTO THUIIA.

OKPYTJIO-TPEYroJIbHOU POPMBI,
MeXaHUYeCKas TKaHb UMeeT 1-2
psAla KIETOK HEACHO
BBIPAKEHHOM KOJUICHXUMBI. J1ist
IIPOBOJIAIIEH CUCTEMBI CTEOJIS
XapaKTepHO HaJUYueE MATH
MPOBOJISIINX ITYYKOB
KOJUIATEPAIIBHOTO THUIIA.

OKPYTJIO-TPEYTroJIbHOU (POPMBL,
MexXaHU4ecKas TKaHb UMeeT 1-2
psilia KIETOK HESICHO
BBIPAXKEHHOM KOJUICHXHUMBI. JJIst
MIPOBO/ISAIIEH CUCTEMBI CTEOIIS
XapaKTEepHO HaJMYUE MATH
MPOBOASIINX MYyYKOB
KOJIJIATEPAIIBHOTO THUIIA.

Benunk

ONUaepMHC

I ACPMHUC JICTICCTKOB BECHYMKA
HMCECT COCOUYKOBHUIHBIC BBIPOCTLI

I ACPMHUC JICTICCTKOB BCHYMKA
HNMCCT COCOYKOBHUAHBIC BEIPOCTHI

SIUACPMHUC JICTICCTKOB BEHUYHKA
HMCECT COCOYKOBHUIHBIC BBIPOCTHI
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Ycrprna AHOMOIIUTHOTO THTIA AHOMOIIUTHOTO THTIA AQHOMOITUTHOTO THIIa
Bomnocku y OCHOBaHHUSI HIDKHETO W CPEIHUX y OCHOBaHHUSI HIDKHETO U y OCHOBaHUSI HIDKHETO W CPEIHUX
JIETIECTKOB PacroaratoTcs CpEIHUX JIETIECTKOB JIETIECTKOB PacHoIaratoTcs
JUTMHHBIC OJTHOKJICTOYHBIC pacmoJiararoTcs JTMHHBIC JUTMHHBIC OJHOKJIETOYHBIC
TYIOKOHEYHBIE BOJIOCKH OJTHOKJICTOYHBIE TYITOKOHCUHBIC TYIOKOHEYHBIE BOJIOCKH
BOJIOCKHU
[Taperxuma B HIOKHEH YaCTH JICTICCTKOB B HIDKHEW 9acTH JICTIECTKOB B HUOKHEH YaCTH JICTICCTKOB
BCTpEUaloTCs JAPYy3bl OKcagaTa BCTpEUaIOTCs APY3bl OKcajIaTa BCTPEUAIOTCS APY3bl OKCagaTa
KaJTBITHS KaJTBIIHS KaJIbITAS
Yamrenuctuk KJICTKH SIHISPMHUCa KJICTKH 3IHICPMHUCa KJICTKH 3IHICPMHUCa
OnuepmMuc YalnieIuCcTUKa ¢ HWKHEH U YanieJuCcTUKa C HIKHEH U YalnieIuCcTUKa ¢ HUKHEH U
BHYTPEHHEHW CTOPOH UMEIOT BHYTPEHHEH CTOPOH UMEIOT BHYTPEHHEHW CTOPOH UMEIOT
YIJIMHEHHO-BBITSHYTYIO GOPMY U | YUIMHEHHO-BBITSAHYTYIO GOPMY | YUIMHEHHO-BBITSAHYTYIO GOpMY U
W3BUJIMCTHIC CTEHKH Y U3BWJIMCTHIC CTCHKU W3BUIIMCTHIC CTEHKH
Ycreuma AHOMOITUTHOTO THIIA AHOMOITUTHOTO THITA AQHOMOITUTHOTO THTIA
Bonockn MIPOCTHIE OJTHOKIIETOYHBIE C MPOCTHIE OJTHOKJIETOYHBIE C IIPOCTHIE OTHOKJICTOYHBIC C
TOJICTHIMU CTEHKAMH, TOJICTBIMU CTEHKAMH, TOJICTBIMU CTEHKAMH,
00po/1aBUaTOl MOBEPXHOCTHIO U | OOPOJIaBUATOI MOBEPXHOCTHIO U | OOpOJaBUYATOMN MOBEPXHOCTHIO U
3a0CTPEHHBIM KOHIIOM 3a0CTPEHHBIM KOHIIOM 3a0CTPEHHBIM KOHIIOM
[Tnon KJICTKH 3MHICPMHUCA C TIPSIMBIMHA | KJIETKH 3IHICPMUCA C IPSIMBIMHA | KJICTKH SMUACPMHCA C TIPSIMBIMHU
DrmaepmMuc CTCHKaMH CTCHKaMH CTEHKAMH

Ycerpuia

AHOMOILIMTHOI'O THIIA

AHOMOLIMTHOI'O THIIA

AHOMOIIMTHOI'O THIIA
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AHanu3 TPOBENCHHBIX MHUKPOCKOITMUYCCKUX HCCIICOBAHUN BBISIBHJI HEKOTOPBIC
JIMAarHOCTHYECKUE MEKBHUJIOBBIC OTJIMYHMS B CTPOSHHUHU IoJI0BYAThIX BosockoB. Y V. uniflora
OHH HWMEIOT TmmapoBuaHyio ¢opmy, y V. sacchalinensis u V. langsdorffii —
IWJIMHAPUUYECKYIO C 3aKpyIJieHHOW TosioBkoi. B mesopwmmuie mmcra V. uniflora, V.
sacchalinensis HaxoasTCs KpyIHBIC TYIMOKOHEYHBIC IPY3bl OKcajlara Kaiublius it V.
langsdorffii xapakTepHBI KpyITHBIE OCTPOKOHEUHBIE APY3bL. JIpyruX MEeKBHUIOBBIX OTIIMIHAN
B XOJIC HWCCJICJOBAHUHN BBIABICHO HE OBLIO, MO3TOMY WILIFOCTPAIlMA aHATOMHYECKOTO

CTPOCHUS TIPEACTABICHBI B OCHOBHOM (DHAIKOW OTHOIIBETKOBOM.

4.2.3 Pa3zpa6oTka noka3sareJsieid moauaaocTu V. uniflora rpaesl

4.2.3.1 BHemiHue MOpP(oJIOrHYecKre MPU3HAKHA PACTUTEIBHOIO ChIPbSI

JInst ycTaHOBJICHUS TIOKa3arenel kauectBa cbipbs V. uniflora aeooxomumo ObLT0
IIPOBECTU HCCIIEOBAHUS MOP(OJOTHUYECKUX MpHU3HAKOB. Mopdosornyeckuii aHamus
TpaBbl MpoBOAWIIU B cO0TBETCTBUU ¢ TpeboBaHuaMu ODC.1.5.1.0002.15 «Tpabi».

L]envnoe covipve. CMech LENBHBIX WJIM YaCTUYHO H3MEJBYEHHBIX OJINCTBEHHBIX
crebiiel ¢ LBeTKaMM M YaCTUYHO C IUIOJaMU Pa3JIMYHON CTETIEHU Pa3BUTHS, OTIEIbHBIX
creOJield, JIMCThEB, IBETKOB, MI070B [34]. Ctebnu mpocThie, peOpUCThIE, MOJIbIE BHYTPH,
10 30 — 35 cm pnusbl. CTeOneBble JIMCThS Ha YEpelIKax B UMCIE TPEX COOpaHbl B BEpXHEU
yacTu cTedsl, HIMPOKOIIOYKOBUAHOM O poMOMYECKOH (POPMBI, CO cerka CepALEeBUIHBIM
OKPYTJICHHBIM WJIM IIUPOKO-KJIMHOBHIHBIM OCHOBAHUEM, C BBITSHYTOW BEPXYLIKOW, MO
Kpato KpynHosyouateie. [llupuna mucroBoil mimactuHku oT 2,5 g0 10 cm IIBetku
OJIMHOYHBIE, PEAKO B YMCIIE ABYX. HalIEIMCTUKHA KOCO-OBAIBHBIE MJIU TIPOIOJITOBaThIEe S-7
MM JUIMHOM. BEHYHKH COCTOST M3 5 JIETIECTKOB C TEMHBIMU KUJIKAMH U OYEHb KOPOTKUM
mmopueM (okosno 2 mm). [lnog — npoponrosarasi KOpoOOUKa, PACKPHIBAIOIIASICS TPEMs

cTtBopkaMu. CeMeHa JKeIToBaThle, OBATIbHBIC, OKOJIO 3 MM JIJTHHOMA.
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[[BeT JUCTBEB CEPOBATO-3EJIEHBINA, CTEOJIEH — CEpOBATO-3€JIEHBIN, JIEMECTKOB
BEHUMKAa — JKENTHIH C TEMHBIMH S>KWJIKaMHU. 3amax cbIpbsi chalslii. Bkyc BogHOTrO
W3BJICUYEHUS CIIaIKOBATBIM C OLILYILIEHUEM CIU3UCTOCTH.

Hzmenvuennoe coipve. CMeCh KyCOUKOB U3MENbUEHHBIX CTEOJIEH, JTMCTHEB, IIBETKOB,
IUIOJIOB PA3IMYHON (POPMBI, MPOXOSIIMX CKBO3b CUTO C OTBEPCTUSIMH Pa3MeEpoOM 7 MM.
[{Ber cTebeld, IMCThEB CEPOBATO-3€JIEHBIM, JIEIECTKOB BEHUMKOB — KENTHIH. 3anax ChIpbs
cna0blil. BKkyc BOJJHOTO U3BJIE€UEHMSI CIIaAIKOBATHIH € OLIYIIEHUEM CIM3UCTOCTH [34].

Tlopowok. Cmech KyCOYKOB CTEOJICH, JINCTHEB, IIBETKOB W TUIOJIOB, MPOXOISIINX
CKBO3b CHTO C OTBEPCTHAMM pazmepoM 2 MM. L[BeT cepoBaTo-3€N€HBIA C KEITHIMU

BKpaIUVICHUAMMU. BKYC BOAHOI'O M3BJICUCHU CHaIIKOBaTBIﬁ C oIy CHUCM CIIN3UCTOCTH.

4.2.3.2 Mukpockonuyeckue NpU3HAKH PACTHTEJIBLHOI0 ChIPbS

HccnenoBanusi MUKPOCKONWYECKUX JAMArHOCTUYECKUX MPU3HAKOB MPOBOAWIM B
coorBercTBUM ¢ TpeboBanusiMu ODPC.1.5.3.0003.15 «TexHuka MUKPOCKOIUYECKOTO M
MHUKPOXUMHUYECKOTO  HCCIIEIOBaHUS  JICKAPCTBEHHOIO  PACTUTENBHOIO  CBHIPbSl U
JIEKapCTBEHHBIX PAaCTUTEIBHBIX Tipenaparon» ['® XIV [34].

Lenvnoe, usmenvuennoe cuvipve. Ilpu paccMOTpeHMH TpemapaToB JHCTa U
YaleJMCTUKa C  TOBEPXHOCTM  BHUJIHBI  KJIETKM  BEPXHEro  JMNHJEpMHUCAa  CO
cr1a0OM3BIIINCTHIMIA CTEHKAMHM, C HW)KHEH CTOPOHBI 00Jiee M3BUJIMCTOCTEHHBIC. Y CThUIIA
PacIoIOKEHbI ¢ 00€UX CTOPOH C MpeobsiajaHieM Ha HIKHEH CTOpPOHE M OKpYKeHbI 3-4
KJIETKaMH dJhuAepMuca (aHOMOIMTHBIA THI). KIeTKu yCThHII MMEIOT TOYKOBUIHYIO
dopmy. i ChIpbs XapakTepHO HAJMYME MPOCTHIX U TOJIOBUATHIX BOJIOCKOB. [IpocThie
BOJIOCKM  OJHOKJIETOYHBIE, C TOJCTBIMH CTEHKAMH M 3a0CTPEHHBIM  KOHIIOM,
pacriofararoTcsi Ha JKWIKaX W IO Kpaw JIMCTa, TOJOBYAThIE — C MHOTOKJICTOUHOU
IAPOBUIHOW T'OJIOBKOW HA MIMPOKOM MHOTOKJIETOYHOW HOYKKE, PACIIOJIOKEHBI IO KParo
JMCTa, B YIIyONEeHMsIX MEeXIy 3yOllaMM M Ha KOHLax 3yOmoB. B mesodwmie nucra
HAXOJSITCA KpPYIHBIE TYIMOKOHEYHBIE MAPY3bl OKcajara Kaiblms. [lpu paccMoTpeHuu
JICTIECTKOB BEHYMKAa C TIOBEPXHOCTH BHJHBI KJIETKM BEPXHErO JIHUAEPMHCA C

COCOYKOBMAHBIMH BBIPOCTaMH, C HWOKHEU CTOPOHBI Y OCHOBAaHHMA M B CCPCAMHEC BHUAHBLI
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KJIETKA TOYTH MPSMOYTOJbHOM (OPMBI, BBITSHYThIE MO JJIMHE JIETIECTKAa CO CJIErkKa
M3BWIMCTBIMHA CTEHKamMH. Ha snmaepmuce HUKHErO M CPEAHMX JIEIECTKOB, Y OCHOBAaHHUS
pacronararoTCs JJIMHHBIE OAHOKJIETOYHBIE ¢ TOHKMMU CTEHKAaMHU TYIIO- U OCTPOKOHEUYHBIE
BOJIOCKA. B mapeHxume HWKHEHM 4YacTh JIENECTKOB HAXOIATCS KPUCTAJUIBI OKcajlaTa
KQJIBLIUS.

OnuiepMaibHble KJIETKM CTEONSl MOYTH MPSIMOYTOJIbHO-BEpeTeHOOpazHON (OpMBI,
NpSIMOCTEHHBIE, OPUEHTUPOBAaHBI BIOAL ocu crebns. Koe-rae BumHa MpPOAONIBHO-
MOPIIMHUCTAsT KyTHKYJa. YCTbUIIA, HAXOIIMECs Ha cTedlie, TaKKe KaK M Ha JIUCTBSX,
AHOMOLIMTHOIO THIIA, OKPYXEHbI 3-4 OKOJIOYCTHBHUYHBIMHM KJIETKaMU W HMMEIOT MEHbBIIUI
pa3Mep B CPaBHEHMM C TaKOBBIMH JIPYTMX OPraHoB pacTeHus. Ha snmmepmuce Haxonmsarcs
IPOCTHIE BOJIOCKH, YaIlle OHU BCTPEYAIOTCs B BEPXHEH 4acTu cTeOIs.

OnuaepMuc IUioAa COCTOUT M3  KIETOK IIOYTH MPSIMOYTOJIbHOW (POPMBI C
YTOJIIEHHBIMU U CJIa0OM3BMWIIMCTBIMM CTEHKaMH. YCThHMIIA AHOMOLIMUTHOTO THIIA,
OKpY’K€HbI 2-4 OKOJOYCTBMYHBIMHM KJIETKAMH MEHBILErO pa3Mepa, 4eM ApPYrue KIETKU
sanuaepMuca. Me3okapnuid B IEHTPAIBHON 4aCTU COCTOUT U3 JABYX CJIOEB CKIIEPEHXUMHBIX
BOJIOKOH C OJPEBECHEBIIMMH KJIETKaMu M mnapeHxumsl. [lapenxuma cocroutr wus
HECKOJIBKUX CJI0€B KJIETOK.

OnuIepMUC CEMEHHU COCTOUT U3 KJIETOK MPSIMOYTOJIbHOW (DOPMBI € TIOUTH NPSMBIMU
creHkamu. [lox smuaepMucoM HaXOAWTCS NMUTMEHTHBIM ciio Oyporo mBera. K Hemy
IIPUMBIKAET CJOM OKPYIVIBIX KIETOK C YTOJIIEHHBIMA CTEHKAMH, COJEPKaIIUX
IIPU3MATHYECKUE KPUCTAJUIBI OKCajJaTa KaJbLMs, 32 HUM HAXOAWUTCS CJIOM, COCTOSIIMN U3
TOJICTOCTEHHBIX CKJIIEPEHXHMHBIX IUIOTHOCOMKHYTBIX BOJIOKOH, BBITSHYTBIX NApaUIEIbHO
MOBEPXHOCTH CEMEHHU. DHJOCTIEPM COJEPKHUT KaIUIM >KUPHOTO Macia (OpaHKE€BO-KpacHOE
okparmBanue ¢ Cynanom ll1).

Ilopowok. MukponpenapaThl MOPOILKa MO/l MUKPOCKOIIOM MPEJICTABIISIOT COOOM
CMECh, COCTOSIIIYIO U3 PA3IMYHbIX YaCTHIl HaJ3eMHOM yacTu pacTeHusi. OOpbIBKH JIUCTA U
YAIlIEJUCTUKOB C KIETKAMM BEPXHETO M HIDKHErO JMHUAEPMHUCA C W3BWIMCTBIMU M
CWJIbHOM3BUJIUCTBIMUA CTEHKaMHU U C1a00 MOPIIMHUCTON WA POBHOM KYTHKYJION. Y CThUIIA
AHOMOLIUTHOIO THINA C 3-4 OKOJOYCTbUYHBIMU KJe€TKaMH. KIIeTKM yCTBUIl HMEIOT

noukoBuAHY0 (opMmy. Ha oOpbIBKax >KWJIOK M Kpasx JIMCTa HAONIONAIOTCS TMPOCTHIE
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OJTHOKJIETOYHBIE, TOJICTOCTEHHBIE, C1a00 OOpOAABUATHIE C 3A0CTPEHHOW BEPXYIIKOW HJIU
peropToBUIHbIE BOJOCKH. Ha oOpbIBKax Kpas jgucTa B yIIyOJIEHUSIX MEXIy 3yOuamu u
KOHIIaX 3yOILIOB HaxXoJATCsS TOJIOBUATHIE BOJIOCKM (IIAPOBHIHON (OPMBI) Ha IIMPOKOM
MHOTOKJIETOYHOM HOXKe. B Me3oduiie ¢parMeHTOB JMCTOBOW IJIACTHHKHU BUIIHBI
MHOTOYHCIIEHHBIE JIpy3bl OKcajara Kajblus. @OparMeHTbl JIENECTKOB BEHUYMKA C
COCOYKOBUHBIMHM BBIPOCTAMHM WJIM C KJIETKAMHM SOHJEPMHUCA IOYTH MPSIMOYTOJILHOU
(GopMBbI, BBITSHYTHI BAOJb OCH JICTIECTKA, CO CIA0OM3BHIMCTBIMUA CTEHKAaMH, C
NPOCBEUMBAOLIMMHUCA B Me3odumie apy3zamu. Ha oOpbIBKax JENECTKOB HAaXOASTCS
OJTHOKJIETOYHBIE TYINOKOHYCOBHJHBIE WJIM BBITSHYTO-OYJIaBOBUIHBIE TOHKOCTECHHBIE

BOJIOCKH.

4.3. PazpaboTka 4ncJIOBBIX OKa3aTeseil kayecTBa s V. uniflora, V.

sacchalinensis u V. langsdorffii TpaBbI

B kauecTBe pacTHTENBHOIO ChIPbs JJII MPUMEHEHUS B MEJIUIMHCKOM MPAKTUKE U
JUI1 M3TOTOBJICHHS JIGKAPCTBEHHBIX (POPM MpEAIoiaracTcs MCIob30BaTh chiphe Viola
uniflora, V. sacchalinensis n V. langsdorffii. [Tpu npoBeaeHr TOBapOBEAUSCKOTO aHAIM3A
OTpEJIeIICHBI YMCIIOBBIC TTOKA3aTEIH UCCIICYEMBIX 00OBEKTOB: BIAXHOCTH (ITOTEPsT B Macce
NPy BBICYIIMBAHWM); 30Jia OOINas W 30jla, HEPACTBOPHMAsS B XJIOPHCTOBOJOPOIHOM
KUCJIOTE. Y CTaHABIMBAIOCH COJIEP)KAaHUE TOXKENITEBIIUX KYCOUYKOB JIMCTHEB U CTEOJIEH;
COJIep’KaHue JPYTruX 4YacTed pacTteHus (IUI0/I0B, CTBOPOK IIJIOJIOB, KOpPHEH),
OpPraHUYECKUE U MUHEPAJIbHBIE IPUMECH.

Hopmbl mji1 3TUX MoOKa3aTelnell pPEeKOMEHJIOBaHbl HAa OCHOBAHHMM PE3YJIbTATOB
aHaJln3a 00pa3loB OT O OMBITHBIX MApTUN ChIPbs. Pe3yibTaThl UCHIBITAHUN TIPUBEACHBI B

Ta0mie 32.
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Tabmuma 32 — ConeprkaHue Bjary M 30Jbl B pacTeHusX pojaa Viola

Bun puanku Cepust | Bnaxuocts JIPC, % |Conepxa- | ConepxaHue 30Jbl,
LlensHoe | W3Menp- |HUC 30JIBI HEpPACTBOPUMOU B
yegnoe (00mIeH, % | XJIOPUCTOBOIOPOTHOM
Kkucjaote, %

2011 5,61 5,55 8,91 0,31
V. uniflora 2012 5,79 5,75 9,06 0,34
2013 5,86 5,82 9,22 0,32
2014 5,54 5,53 9,14 0,37
V. langsdorffii 2011 6,25 6,18 9,24 0,31
2012 6,37 6,30 8,88 0,28
2013 6,48 6,45 8,96 0,30
2014 6,22 6,20 8,64 0,27
V. sacchalinensis | 2011 5,34 5,31 7,86 0,23
2012 5,47 5,45 8,34 0,27
2013 5,66 5,65 7,72 0,25
2014 5,52 5,47 7,93 0,28

BraxxHOCTB U1 BO3/IYIITHO-CYXOH TpaBbl H3y4aeMbIX BUIOB poza Viola cocrasiser
oT 5,34 no 6,48 %. PexomeHayemMasi BIaXHOCTb JUIsl ChIpbsi (huanku He Oonee 12 %.
BnasxxHOCTb CBEk€3aroTOBIEHHOTO CBHIPhs BapbupoBasia oT 78,12 1o 83,38 %.

CopeprxaHnue 30761 OOIIECH B BBICYIIICHHOM ChIPhE COCTaBIISLIO OT 7,72 10 9,54 % B
3aBHCHUMOCTH OT BHJIa; 30JIbl, HEPACTBOPUMON B XJIOPUCTOBOJOPOAHOM Kuciote — oT 0,23
10 0,37 %.

Ha ocHOoBaHMYM MOTy4eHHBIX PE3YNIHTATOB MPEIaratoTCsl HOPMbI 9THX TTOKa3aTeseH:
oOmieli 301161 He Oosee 12 %; — 307161, HEPACTBOPUMOI B XJIOPUCTOBOJOPOTHON KUCIIOTE HE
oomee 2,0 % (7151 LEeTBbHOTO U JUIS U3MEJIbYEHHOTO ChIPhS).

Coneprkanue npumeceii onpeaessuii B cooTBeTcTBUU ¢ TpedoBanusiMu ['d X1 u 'O
X1V [32, 34]. B uccnenyembix obpasiax JIPC coxmepkaHue OpraHHYECKON HMPUMECH

cocraBisieT He Oosiee 1 %, MuUHEpalTbHOM ipuMecHu — He Oostee 1 % (Tabiuia 33).
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Tabnuna 33 — Coneprkanrue OpraHMYecKOil 1 MUHEPAIbHOM IPUMECH B

pactenusx poxaa Viola

Bun duanku Cepus Conepxanue npumeceit, %

[Toxen- Hpyrux yacteit | Opranu- MuHepaib-

TEBIIINX pacTeHus yeckas Has
JUCTHEB U | (IJIOJOB, CTBOPOK | MPUMECH | MPUMECH

cte0eil | MI0a0B, KOPHEH)

V. uniflora 2011 2,25 0,60 0,21 0,24

2012 2,18 0,42 0,25 0,31

2013 1,82 0,28 0,36 0,22

2014 2,20 0,50 0,28 0,26

V. langsdorffii 2011 3,51 0,26 0,32 0,33

2012 2,40 0,34 0,37 0,36

2013 2,00 0,25 0,29 0,3

2014 2,60 0,38 0,33 0,31

V. sacchalinensis | 2011 1,40 0,27 0,23 0,19

2012 2,25 0,22 0,23 0,32

2013 2,53 0,29 0,24 0,24

2014 2,36 0,24 0,27 0,22

Ha ocHOBaHMM TPOBEICHHOTO TOBAPOBEIYCCKOTO AaHATW3a YCTAHOBJIEHO, YTO
COJIEpKaHKUE TOXKENTEBIUX JIUCThEB M CTEOJIeH JODKHO ObITh He Oosee 5 %; mpyrux
yacTe pacteHus (IUI00B, CTBOPOK ILIOJIOB, KOpHEH) — He Oonee 3 %; opraHuyeckoi
npumecu — He 6oee 3,0 %; MuHepaiibHOM npuMecu — He Oostee 1,0 %.

J1J1s1 OlIeHKM Ka4eCcTBa YCTAaHABIMBAIICS TIOKA3aTelh U3MEIbUEHHOCTH ChIPbS.

L]envHoe cvipve: copepkaHue YacTHII, TPOXOIIINX CKBO3b CUTO C OTBEPCTUSIMU
pazmepoMm 0,5 mm B ipoekte PC momxHO ObITH He Oosee 5,0 %, MOCKOIBKY 10 TaHHBIM
aHAJIM30B COJICP’KAaHUE UX B UCCIIEAYEMBIX 00pasliax ChIPhsi COCTaBUIIO A0 2,56 %.

Hzmenvuennoe coipbe. 4YaCTUI, HE TPOXOIIIMX CKBO3b CHTO C OTBEPCTHUSMH
pazMepoM 7 MM B ipoekTe PC moimKHO OBITh HEe 60see 5 %; 9acTull, IPOXOISAIINX CKBO3b
curo ¢ otBepctusiMu pazMepoM 0,18 mm B mpoekte @C nomxHO ObITh HEe Oonee 5 %
(mpunoxkenue 3 tabnuua 1).

Hopma conmepskanusi yacTuil, He MMPOXOISAIINX CKBO3b CUTO C OTBEPCTUSAMHU 7 MM, B

HU3MEILYCHHOM ChIpbe B mpoekTe PC ycraHoBieHa He Oosnee 5 %, T.K. MO JaHHBIM
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aHAJIM30B COZEPIKAHNE UX B HCCIIETYyEMbIX 00pa3iax n3MEIbueHHOTO ChIPhS COCTABHIIO 10
3,56 %

llopowkosannoe cuvipve: coAepKaHUE YaCTULl, HE MPOXOISAIIMX CKBO3b CHUTO C
OTBEPCTUSMHU pazMepoM 2 MM, coctaBisuio 2,34 %, ycraHoBieHa HOpMma He Oomee 4%;
COJICpKaHUE YaCTHUll, MPOXOAAIIMX CKBO3b CUTO C OTBepcTHsiMH pasmepoM 0,18 mm, B
UCTBITYEMBIX 00pa3liax M3MEbYEHHOTO ChIpbs Konebanoch oT 1,85 mo 3,03 %, Hopma
cozepkaHusl ycTaHoBiIeHa He 6osee 5,0 % (mpuoxenue 3 tabnwma 1).

PaaroakTHBHOCT OMNpEAessid ¢ MOMOIIbIO TaMMa- OeTa -CIEeKTPOMETPUYECKOTrO
komuiekca «lIporpecc- BI» mo nBym pammonykmmmam: mesuto-137 u crponimio-90.
Le3nii-137 onpenensny 1o raMmma-u3JIy4eHHIO B 30JIBHOM OCTATKE PACTUTEIBHOTO CBIPBA,
crponnuii-90 — B HaBecke JIPC mo Gera- u3nyuenuto [34, 222].

[IpoBeCHHBIM aHAIM30M MCCIEAYEMBIX OOpa3IllOB CHIPbS YCTAHOBIIEHO, YTO
cozepkanue 1e3us-137 ue mpepbimano 2,36 BK/Kr U cooTBETCTBEHHO CTPOHIMA-90 He
oonee 0,65 bx/kr, uyto otBeuaer TpedboBanmsM ODC.1.5.3.0001.15 (OmnpenencHue
COZICpKaHMS PAJMOHYKIUIOB B JIEKAPCTBEHHOM DPACTHUTEIHLHOM CHIPhE W JICKAPCTBEHHBIX
pactutenbHbIX Tpenapartax). [IpenenbHo nmomyctrMoe coaepskanue 1e3us-137 AomkHO
obITh He 0os1ee 400 Bk/Kr 1 cooTBeTCTBEHHO 117151 CTpoHIMS - 90 He Oosnee 200 Br/kr.

Mukpobuonoeuueckyro uucmomy yCTaHABIUBAIM B COOTBETCTBUU C TPEOOBAHUSIMU
OdC.1.2.4.0002.15 «Mukpobuonornyeckass 4yuctoTa» kareropusi 4A «JlekapcTBeHHbBIE
pacTUTENbHBIC TIPerapaThl W JICKAPCTBEHHOE CHIPhE, NMPUMEHIEMOE B BHJE HACTOCB W
OTBApOB, MPUTOTOBJICHHBIC C HCIIOIB30BAHUEM KHIISIIEH BOIbDy [34].

OO1iee yuCcIO a’pOOHBIX MHUKPOOPTraHU3MOB B | T' M3BJIEUEHUS HAXOJWUJIOCH B
npeaenax 10’ KOE; ans npoxkeBbIX U IJIECHEBBIX I'pUOOB — 10°. DHTepoOaKTepuH,
Escherichia coli u Salmonella B u3y4aembix oOpasiiax He OOHapyXeHbl. Pe3ynbTarhl
WCIIBITAHUI TIPEJICTABJICHBI B MPUJIOKEHUU 3, Ta0IHIIA 2.

OKCTpaKTUBHBIC BEIIECTBA, W3BJIIEKAEMbIE BOJOW W CHUPTOM  OTHIIOBBIM,
onpeaensii B cootBercTBur ¢ TpedoBanusmu ['® X1 u I'd XIV [32, 34]. Conepxanue
CYMMBI OKCTPAaKTHBHBIX BEIECTB, W3BJICKACMBIX BOJOH W CHUPTOM OTHJIOBBIM,

IpeicTaBjIeHBI B TabuIe 34.
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Tabnuma 34 — ConeprxaHue SKCTPAKTUBHBIX BEIIECTB, U3BJIEKAEMBIX BOJOU U

CIIMPTOM 3THJIOBBIM B PACTCHUAX poOJda (I)I/IaJ'IKa

Bun duanku Cepus ConepxaHne SKCTPaKTUBHBIX BEIIECTB,
%
HU3BJICKACMBIX | U3BJICKACMBIX CHI/IpTOM
BOJIOH STUIOBBIM
70 % 96 %
V. uniflora 2011 37,06 43,78 27,41
2012 38,87 42,63 26,49
2013 36,12 44,87 28,11
2014 38,16 45,82 33,43
V. langsdorffii 2011 37,64 42,17 29,35
2012 36,01 43,45 31,41
2013 38,15 41,21 29,32
2014 35,14 43,26 27,54
V. sacchalinensis 2011 36,12 44,08 31,15
2012 38,56 42,21 28,17
2013 37,28 41,08 26,56
2014 39,54 44,52 29,25

HaubosnpIiee KOMMYECTBO AKCTPAKTUBHBIX BEIIECTB M3BJICKACTCS BOJOW M3 TPaBbI
buanku omHonBeTKOBOM 38,87 % 1 crimpToM 3TrII0BEIM 70 % — 45,82 %.

N3ydenue CTaOMIBHOCTH BBICYIIEHHOTO CHIpbS (PUAJKW TpaBbl MPU XPAHCHUH B
PEKOMEHYEMOW YITaKOBKE TPOBOAMIIOCH C HWHTEPBAIOM O MECSIEB XpaHCHHS IIPH
temnepatype 20 °C u Bnaxxknoctu 30-40 %. XpaHeHHe ChIpbsi HA POTSHKEHUH 36 MecsleB
HE OKa3bIBAJIO CYIIECTBEHHOTO BIMSHUSA Ha ero kadecTBo [130]. Pe3ynbraThl HCIIBITAaHHIMA
npejcTaBlieHbl B TadvIe (MpuioxkeHue 3, Tadmis 3, 4).

Takum 00pa3oM, yCTaHOBJICHHBI HAMU CPOK TOJTHOCTH (PHAJIKK TPaBbI COCTABIISCT

3 roja.

BriBoamblI k ri1aBse 4
1. BriepBbie onpejiesieHbl pecypCcHbIE BO3MOXHOCTH pacTteHui ponaa Viola B

BocTtounoii Cubupu, yCTaHOBIEHBI 3KCIUTyaTallMOHHBIM 3amac U BO3MOXKHBIM 00beM
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€XXEroJIHOM 3aroToBKU. B mepecuere Ha BO3AYIIHO-CYXO€ ChIPhE BO3MOXKHBI 00bEM
eXKEeroHoH 3arotoBku B Bocrounoii Cubupu st V. uniflora cocrasmn 1031 kr, —
V. sacchalinensis 234 xr, — V. langsdorffii 622 xr.

2. Tlposenensl Mopdonorudeckue uccnenoBanus V. uniflora, V. sacchalinensis u
V. sacchalinensis. Ilpu Bu3yalbHOH OIIEHKE OXapaKTEPHU30BAaHbI OPIraHOJCITHYCCKUC
NIPU3HAKU MCCIIEAYEMbIX 00pa3IloB.

3. BrnepBble mpoBeneH CpaBHUTENbHBIM MOP(POJOTHUECKUI aHATU3 HU3YdaeMbIX
BUZ0B poaa Viola. VYcraHOBIeHBI WX JTUArHOCTUYECKHE MPHU3HAKH: JIUCTOBBIC
IUTACTUHKH OT IIHPOKOIIOYKOBHIHBIX, SUIIEBUIHBIX 0 OBAJBHBIX C CEPIICBUIHBIM HIIH
rI1y0O0KO-CepIIeBUAHBIM OCHOBAaHUEM, C KPYITHO3YOUAThIM HUJIM TOPOAYATHIM KPaeM.
[[BeTkH HeENpaBWIbHBIE C JBOWHBIM OKOJONBETHUKOM OT 12 mo 30 MM B auamerpe.
YamenucTuku 0T KOCOOBAIBHOM 10 JIAHIIETHO-SIHIIEBUAHON (hopMBI. JlenmecTku BeHunKa
HIUPOKO-00PaTHOSHIIEBUIHBIE JI0 MPOI0JITOBATO-00PATHOSHIIEBUIHBIX, KEITOTO I[BETA
y V. uniflora; y V. sacchalinensis u V. langsdorffii Benurk ¢uonerossiii. Ctedmu ot 25
10 35 cM IIMHOM ¢ 60po31uaToi MOBEPXHOCTHIO. [[BET IUCThEB, CTEOICH OT 3€IE€HOT0
JI0 CEpPOBATO-3EJIEHOTO.

4. BrepBble TpPOBEACH MHUKPOCKONMYECKHA aHajn3, YCTAHOBJIEHbI OCHOBHBIC
MHUKPOCKOTIMYECKUE AUATHOCTHUECKU 3HAYMMBbIE MTPU3HAKH, TIO3BOJISIFOIINE ONPEACTUTh
TIOJIJTAHHOCTh U3y4aeMbIX BUIOB CHIPBSI.

5. Paspaboransl ToBapoBemueckue mokasareian V. uniflora, V. sacchalinensis u
V. langsdorffii. B pe3synbrate omnpeneneHbl YUCIOBBIC MOKA3aTEIHM: BIAXXHOCTh, 30J1a
oOmiasi, 307a, HEpPacCTBOpUMAsi B XJOPHCTOBOJOPOAHOW KHCIOTE, COACpKAHHE
MOKEJITEBINX JIUCTHEB U CTEONIEH, APYTUX YacTell pacTeHus (T1010B, CTBOPOK IJI0JIOB,
KOpHEW, B TOM YHCJI€ OTACJIICHHBIX NPU aHAIN3€), OPraHUYECKOM M MHHEPAIbHOU
PUMECH.

6. YcTaHoBiIEHBl CPOKM TOJHOCTH HCCIEAYEMbIX OOpa3loB pPacCTUTEIHLHOTO
CBIPBAL.

7. Pe3ynbTarbl TpOBEACHHBIX UCCIeNOBaHUNM BKIoueHsl B TY 9197-020-
35639773-11 (CBUIETEIHCTBO rocyJapCTBEHHOM perucTpanuu Ne

RU.77.99.11.003.E.008302.04.11. ot 01.04.2011 r) «®uanku oAHOLIBETKOBOUN TpaBay,
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coop «bponxomucam»y TY 9197-035-35639773-11. (CBuueTenbcTBO roCyAapCTBEHHOM
peructpanuu Ne RU.77.99.11.003.E.043294.10.11. ot 17.10.2011 r.) (mpunoxenue 6.1
u 6.2) u npoektelt ®C «®Duanku OTHOUBETKOBOW TpaBa», cOop «bpoHxoHCcan»

(mpunoxenwne 4.1 u 4.2).
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I'/IABA 5§ CTAHOAAPTU3ALIUA CBIPHSA VIOLA UNIFLORA

5.1 CTaHnaanzaunﬂ o CoACPRKaHUI0 OCHOBHBIX OMO0JIOrHYeCKH AKTHBHbBIX

semects V. uniflora

5.1.1 Pa3paboTka MeTOAMK Ka4eCTBEHHOI0 U KOJMYeCTBEHHOTO ONpe/ae/eHusl

CYMMBbI (l)JIaBOHOI/l)IOB B CBIPbE

BaxHpIM acIieKTOM B OIICHKE KauecTBa JICKAPCTBEHHBIX PACTUTEIHLHBIX OOBEKTOB
aBIsieTcs cTaHjaptuzanus. [Ipy BHEIpEeHWH B METUIIMHCKYIO MPAKTUKY HOBBIX BHUOB
PacCTUTEIILHOTO CHIPhS M TPOIYKTOB €ro IepepaboTKH, HEOOXOIAMMBI COBPEMEHHBIC
METO/bl aHallN3a, MO3BOJSIIOMIME OOBEKTHBHO OICHWUTH IOKAa3aTelM KadecTBa OOBEKTa
[169, 188].

Memoouxa kxauecmeennozo onpedenenus ¢hrasonoudos 6 coipve V. uniflora

JIJis  yCTaHOBJEHUSI TOMJIUHHOCTH PACTUTEIBHOTO CBHIPhS HaMU HCIIOJIB30BaHbI
kauecTBeHHbIe peakiuu U Meton TCX. TonkocnoitHass xpomarorpadusi MO3BOJSET
JIOCTaTOYHO OBICTPO C BHICOKOM YYBCTBHTEIBHOCTHIO M CEIIEKTUBHOCTHIO MIPOBECTH aHATTN3
BAC. HccnenoBanne KauyecTBEHHOTO COCTaBa (PIaBOHOMIOB MPOBOMIM HA TUIACTHHKAX
«Silufoly UV — 254 u «Sorbfily (IITCX-AD-A-Y®D). Jlns onpeneneHusi COCTaBa CyMMBI
(h1aBOHOUTHBIX COEMMHEHUM ObLTH anmpoOUpPOBaHbI PA3IMYHBIE CHCTEMbI PACTBOPUTEIICH,
JIOCTATOYHO YacTO MPHUMEHSEMBbIC Ui aHAM3a ATUX TPYII TPUPOIHBIX COCITUHCHHIA:
OeH30J1 — MUPUAMH — KUCIoTa MypaBbuHas (36:9:5); OeH30J1 — CITUPT 3TUIIOBBIN — JIeIHAs
yKcycHast kucioTa (45:8:3); H- OyTaHo — KUCI0Ta YKCycHas — Boja (4:1:5); stuanerar —
KHcIoTa ykcycHast — Boja (70:15:15); xmopodopMm — ciupT MeTHIIOBBINH — Boja (26:14:3);
xjopodopMm — cnupT ITUNIOBBIN (8:2); H- OyTaHONI — KHUCIOTa yKCyCcHas — Boja (4:1:2);

STUJAIETaT — MypaBbuHAs Kuciaota Oe3BomHas — Boga (65:15:20). OntumanbsHOE
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pazneneHre cyMMbl (pIaBOHOUOB HAOJIOAATIOCh B CUCTEME PACTBOPHUTENEH: XJI0POhOPM -
COMPT METWJIOBBIA - Boga (26:14:3). [l wuccienoBaHUsl HCHOJIb30BAJIOCH BOJHO-
CIIUPTOBOE M3BJICUCHHUE, TIOTYICHHOE JIJIsl KOJTMYECTBEHHOTO OTpeIeeHus (IaBOHOHIOB B
ceipre. Ha nunuio crapra nHanocwiu 20 Mk uccienyemoro pactsopa u 20 mxn CO
pyTHHA, 3aTeM IUIACTHHKY BBICYIIMBAIM TIpM KOMHATHOM  TeMmmeparype U
XpoMaTorpapupoBaid B CHCTEME: XJI0pohopM — CIHPT METHIOBBIA — Boja (26:14:3).
[Tocne mpoxoxaennn dponTa pactBoputenerd 90 % ATUHBI TUIACTHHKY OT JIMHUH CTapTa
XpoMaTorpaMMy W3BJICKATM W3 KaMmephl, BBICYIIMBAIM B BBITSHKHOM IKady u
npocMarpuBaii B BuguMoM U Y®- cBere mpu JumHe BoaHbI 254 u 365 Hm. Ha
XpoMaTorpaMMe HCCIeIyeMoro ooOpasiia B BHAMMOM CBET€ OOHApPYXKEHO 2 30HBI
amcopOiuu xenroro 1seta, Y®- ceere Oyporo mpera ¢ Rf = 0,46, copmazgaromiast ¢ Rf CO
pyTHHa, Kpome TOoro oOHapyxkeHo msaTtHo ¢ BemumumHor Rf = 0,83 ommmakoBoe mo
3HayeHnto ¢ CO kBepueruna. [Ipu nerekrupoBanuu 5 % crmproBeiM pactBopom AlCI;
30HBI QJICOPOIMH TPOSBISUIMCH B BUJAE MSTEH OKPAIICHHBIX B KPaCHO-KOPUYHEBBIM U
KENTO-OpAaH)KEBbI I[BET COOTBETCTBEHHO. JlommyckaeTcs Hamuuue OMOJHUTEIbHBIX
JPYTHX 30H aJICOPOLIUH.

Banmupanus MEeToauku KauyecTBEHHOTO OOHApYKeHHUsS (hTaBOHOMIHBIX COSAWHEHHN
OCYLIECTBIIIaCh MO CHELU(PUYHOCTU HCIIONB3YEMOM XpOMaTOrpaMuecKoi CHCTEMBI.
Cneun(uyHOCTh METOIMKU YCTAHABIMBAIM IO MOJHOMY COBIQJIEHUIO pE3YyJIbTaTOB
Xpomarorpapuueckux HCCIEI0BaHUN OCHOBHBIX 30H aJCcOpOLMU MEXAYy COO00H s
PACTUTENBHOTO ChIPbsl, COOPAHHOTO C PAa3JIMUYHBIX MECT MPOU3PACTAHUS U B Pa3HbIC TOZbI
BEreTalllu.

Jlns  WccnenoBaHus HMCIONB30BaHO 5 00pas3ioB ceipbs V. uniflora, onenka
NPUEMIIEMOCTH TPOBOJWIIACH B 3THUX OOBEKTaX IO COBMAJEHHUIO 30H aJCOpOLMU TpHU
NPUMEHEHUN PEKOMEHIOBAaHHOW MeTonuKu. OCHOBHBIC 30HBI aACOpOIMU HM3ydaeMBIX

00pa3IoB COBIMAAATN MEXIY COOOH M COOTBETCTBOBAIM MCIIOJIb30BAHHOM METOIHKE.

Memoouxa KonuuecmeenHo2o onpeoenenuss Cymmbl (HragoHouoos 6 cuvipve V.

uniflora
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B Hacrosimee Bpemsi CyIIECTBYeT MHOTO METOAOB KOJMYECTBEHHOW OLICHKU
¢aBOHOMIOB B pacTUTENbHOM ChIphe. [lpu paszpaboTke ¢apMakoneiHbIX CTaTei
JIOCTATOYHO YaCTO UCTIONB3yeTcs MeTo I MU depeHInanbHOoil CrieKTpo(hOTOMETPUH.

W3BecTHO, 4TO MpH WCHONb30BaHUU AuDdepeHInanbHoi CrieKTpoPOTOMETPUH, B
OCHOBE KOTOPOM peakiiysi KOMIUIEKCOOOpa30BaHMsI C ATIOMUHUS XJIOPUIOM, HaOIr0AaeTCs
0aTOXpOMHBIN CABHUT T0JI0CH! mortonieHus praaBoHou 0B OT 330 — 350 10 390 — 430 HM
[111, 179]. DOra  Meroauka  MO3BOJSCT  NPOBOAHWTH  HEMOCPEICTBEHHOE
CHEKTPOPOTOMETPUUECKOE  OIpPENEICHUE KOMIUIEKCa (PIABOHOUIOB C  AFOMUHUS
XJIOPUJIOM B W3BJICUCHHSX W3 CHIpbsl O€3 OMONHUTENbHOM ouncTku. [Ipu paspaboTke
METOJMKH  KOJMYECTBCHHOTO  ONpENeeHUs  (PIIaBOHOMIHBIX  COCAMHEHWUN  OBbLT
UCMOJb30BaH MeToj auddepeHirambHoN CieKTpoPOTOMETPUN, C YY€TOM TpeOOBaHMIA
®C.2.5.0044.15 — duanku tpasa [34].

[TonyueHHbIe HAMHM CIUPTOBOJHBIC H3BICUcHUS u3 Tpasel V. uniflora mpwu
B3aUMOJICHCTBUM C¢ 5 % pacTBOpOM QIIOMHHUS XJIOpUJA T[OKa3aIl MaKCUMyM
TIOTJIONICHUS TIpH JyTHHE BOJHBI 410 HM, 94TO COOTBETCTBOBAJIO MAKCHMYMY ITOTJIOIICHUS
CO pytuHa CcO CHOHMPTOBBIM PACTBOPOM amoOMuHHUSA xjiopuna (pucyHok 34). Takum

O6p330M, Impn KOJINYECTBECHHOMN OICHKC CBhIPbS B KAYCCTBC CTaHAapTa UCIIOJIb30BAJIN PYTHUH

(Sigma, kart. Ne 2303).

D 08 1

0B -

0.4

Pucynox 34 — Jluddepennuanbapie criekTpsl moriomieHus: komriekca CO
pyruna (1), cymmsl dutaBorouaos V. uniflora (2) ¢ 5 % cnuptoBbIM pacTBOpOM

AJIIOMUHUA XJIOpUaa
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Ha srtane pa3pabOTKy METOIWKHA KOJMYECTBEHHOTO OMpEIeNiCHUs HEOOXO0IUMO
ObUTO W3Yy4nTh (HAKTOPHI, BIUSIONIME HA TPOIECCHI KCTPArupoBaHUs (HIaBOHOMTHBIX
COCAMHEHUH U  ONpENEIWTh  ONTUMAJIbHBIE  YCJIOBHUS  TPOBEACHUS  PEaKLUU
KOMIUTIEKCOOOpa30BaHUsI B HCCIEAYEMOM W3BJICYCHHUU. II3BeCTHO, 4YTO B OCHOBE
U3BJICUCHUS] OMOJOTMYECKHM AaKTHUBHBIX BEIIECTB U3 PACTUTEIBHOTO CBHIPhS JICKUT
TG Gy3MOHHBINA TIPOIECC, 3aBUCSIINN OT psijia YCIOBUM, COOITIOJIEHIE KOTOPBIX MO3BOJISIET
00eCTIeunTh MOTHOTY SKCTPAKIIMA OCHOBHBIX JICHCTBYIONIMX BemecTB. [Ipexie Bcero, 3To
KacaeTcs ChIpbs M AKCTPAreHTa, Mpy ATOM MOCIEIHUN JOJDKEeH 00Ja/aTh CEIECKTUBHOU
PacTBOPHMOCTHIO JIJISI KCCIICTyeMOM TPYIIBI BemecTs [142].

B skcnieprMeHTE HaMU MCIOJIB30BAaH CIIAPT ITWIOBBIA PA3IMYHON KOHLIEHTPALINH.
JIJ1 yCTaHOBJIEHUSI ONTUMAIBHON KOHIICHTPAIIUK SKCTPAreHTa, O3BOJISIOIETO U3BJIEKATh
MaKCUMAJIbHOE€ KOJMYECTBO OHOJOTHMYECKA aKTUBHBIX BEIIECTB, OBUIM TOMy4YEHBI
W3BJICYCHMSI ¢ MCIoJib3oBaHueM crupTa ATmioBoro 30 %, 40 %, 50 %, 70 % u 95 %.
PesynbTaThl  MCClieIOBaHUN  CBUJETENBCTBYIOT, YTO  ONTHUMAJIbHOE  KOJIUYECTBO
(hTaBOHOMUTHBIX COCAMHEHUH W3 PACTUTEIIHLHOTO CHIPhSI U3BJICKACTCS CIIUPTOM ATHIIOBBHIM
70 %. /lanHbIC KOJIMYECTBEHHOTO aHAIN3a IIPUBEICHBI B Ta0miie 35.

M3MenpueHHOCTh  PAaCTUTEIBHOTO CBHIPhS  SBSIETCS OMHMM W3 (haKTOPOB,
CYIIECTBEHHO BIUAIOMUX Ha mporiece auddysuu [142]. OgHako mpu CIMITKOM TOHKOM
U3MENBUCHUH PE3KO YBEIMYMBACTCS YHCIO PAa3pYyIIEHHBIX KIETOK PACTUTEIHLHOTO
MaTepualia, 4TO TPHUBOJUT K BBIMBIBAHHIO W3 ATHX KJICTOK MAaKpOMOJEKYT OENKOB,
MOJTUCAXapUJIOB U JAPYTUX BBHICOKOMOJIEKYIISIPHBIX COCIMHEHHUM, CHIIBHO 3aTPY/IHSIOIINX
aHaM3 OWOJIOTUYECKH aKTHBHBIX BeriecTB. [Ipu mccieoBaHMN 3aBHUCHUMOCTH CTETICHU
WU3MENBUCHHOCTH CHIpbS (HATKA Ha KOJMYECTBEHHOE CoJepkaHue (PIaBOHOMIHBIX
COCIMHEHUH MPH dKCTPArUPOBAHUH YCTAHOBJICHA ONTUMAJIbHASI M3MENBYEHHOCTH — 1 MM.

OmnpenencHre ONTHMAIBHOTO COOTHOIICHUS ChIPhS W AKCTPareHTa MpOBOIUIOCH C
UCTIOJIh30BaHKEM criupTta 3TiiioBoro 70 % B mponopimu: ceipbe — dKcTpareHt 1:10, 1:25,
1:50, 1:100. DOkcnepuMEHTaIbHO YCTAaHOBJICHO, YTO HAWOOJbIIEE KOJMYECTBO
(I1aBOHOMIHBIX CoeMHEHHUI U3 chIpbs V. uniflora u3Bnekaercst mpy COOTHOIICHUH CHIPhE

— akcTpareHT 1:25. JlanmpHeiiee yBeIMUEHHE 3TOTO COOTHOIIEHHS HEIeIecoo0pasHo,
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MOCKOJIBKY OHO HE BiMsSeT Ha Bbixog BAB, HO B TOXe BpeMs MOBBIIIACT PACXO]l
OKCTPAreHTa, YTO B UTOTE SIBIIIETCS SKOHOMUYCCKH HEBBITOTHBIM.

Ha cnemytoriem stamne onpenesyioch BIMSHAE MPO0DKUTEIPHOCTH SKCTPAKIIMHU Ha
MOJTHOTY M3BJICYCHHUSI MCCIIEAYeMOM Tpymmbl BeuiecTB. s oOecrnedeHns: ONTUMaIbHOTO
TEMIIEPAaTypHOTO PEXHMMa OSKCTPAarMpPOBaHUS PACTHTEIHLHOTO CHIPhS  I1E1eCO00pa3Ho
UCIIOJIb30BaHNE BOJSTHON OaHM ¢ TPUMEHEHHEM O0OpaTHOTO XOJIoauIbHHKA. [lomydeHHbIe
JTAHHBIE CBUCTEIBCTBYIOT O TOM, YTO HamOOJiee AKTUBHO OJKCTPAKIUS (PEHOIBHBIX
COEIMHEHUN W3 CBHIPhsI TIPOUCXOMUT B TEUCHHE TIEPBOTO 4aca. boiee mpoaonKUTEIbHbIHN
NPOLIECC IKCTParupoBaHUs, HE CMOTPS HAa HEKOTOPOE YBEIWYCHHE KOJIMYECTBEHHOTO
CoNepaHWs OWOJIOTMYECKH aKTUBHBIX BEIIECTB B  IIOJIYYCHHOM  H3BIICYCHUM,
OecCIiepCIieKTUBEH, TIOCKOJIbKY B  PE3yJbTaTe MOXKET YBEIMYUBATHCA KOJIMYECTBO
SKCTPAKTHUBHBIX BEIIECTB, & TAKXKE MOBBIIIAIOTCS SHEPreTHICCKUE 3aTpathl (Tadmuia 35).

Tabnuna 35 — OnpeneneHre ONTUMAIBHBIX MapaMETPOB JJIS SKCTPAKIIUU CyMMBbI

¢raBoHOMI0B U3 Tpasel V. uniflora u 06pa3oBaHus KOMITJICKCOB C aTFOMUHHUS

XJIOPUIOM
[TapameTp sKCcTpakiuu | 3HAUYCHUE ITapaMeTpa KonuyectBeHHoe coziep:kaHue
CyMMBbI (DJ1IaBOHOUIOB (B IepecyeTe
Ha pyTHUH), %

Crupt stunossiid 30% 1,444+0,04
DKCTpareHT Cnuprt striioBsii 40% 1,58+0,07
Crmpt >TrutoBbIi 50% 1,70+0,06
Crupt stunossiid 70% 1,81+0,04
Crmpt >TrutoBbIit 90% 1,75+0,05
1,0 mm 1,81+0,05
CreneHb 2,0 MM 1,77+0,04
U3MENIbUYCHUS, MM 3,0 Mm 1,73+0,06
5,0 MM 1,52+0,04

1:10 He puIbTpyeTcs
CooTHoILIEHUE ChIpbE 1:25 1,82+0,06
— DKCTPAreHT 1:50 1,80+0,05
1:100 1,78+0,04
15 mun 1,48+0,07
Bpewms skcrpaknun 30 muH 1,65+0,05
45 muH 1,76+0,07
60 MmuH 1,81+0,04
90 MuH 1,82+0,06
120 mun 1,78+0,05
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KonmnenTparnus 1 1,47+0,06
CIIUPTOBOTO pacTBopa 2 1,61+0,04
ATIOMHUHUS XJIOPHU/IA, 3 1,67+0,05
% 4 1,70+0,06

5 1,72+0,06

AJIFOMUHHUSI XJIOPU]L 1 1,27+0,06
pacTBOp, Ml 2 1,49+0,04

3 1,68+0,05

4 1,724+0,06

5 1,72+0,04

Takum 06pa3oM, yCTaHOBJIEHO, YTO MAaKCHUMAJIbHBIM BBIXO/ CyMMBbI (DIIaBOHOMIHBIX
COEIMHEHUN B W3BJICUEHUM HAOMIONAETCS MPHU SKCTPAKUIUM HAA3EMHOW 4acTH ChIpbs V.
uniflora cimprom strtoBeM 70 %, ipu M3MeENBYEHHOCTH 1 MM Ha KUIIAIIEH BOISHON OaHe
C 00paTHBIM XOJIOJUJIBHUKOM B TeueHHe 60 MUH Npy COOTHOILIEHUU CBHIPbSI U 3KCTpareHTa
1:25.

B xome pa3pabOTKM METOJIMKH 110 OMPEACIICHUIO YCIOBUNM 00pa3oBaHUs
KOMIUIEKCOB C QIIOMUHMS XJIODUJOM YCTAHOBJIEHO, 4YTO ONTHUMAJIBHBIC PE3YJIbTaThI
TIOJTYYCeHBI TIPH MCHOIB30BaHUM 4 M1 5 % pactBopa amromMuHus xyopuaa (tabmumma 35).
Bpems peakuuu komriekcooOpazoBaHust ¢ 5 % CHOUPTOBBIM PAacTBOPOM aIFOMHHUS
xyopuza cocrapisier 30 MuHyT. CTaOMIBHOCTh KOMIUIEKCA COXPAHSUIach Ha MPOTSKCHUN
1,5 vacos.

Konuuecmeennoe onpeoeneHue CYyMMbl (h1a8oOHOUOHBIX COeOUHeHUII.
AHaIMTHYECKYI0 TPOOY pacTHTeNbHOrO Chipbs V. uniflora msmensuanu mo pasmepa
4acTull, MPOXOSAIIMX CKBO3b CUTO ¢ oTBepcTusiMu 1 MmM. Okosno 1,0 r (TouHas HaBecka)
U3MEJIBUEHHOTO CBIPhSl TIOMENai B KoJOy co mumdoMm BmMecTUMOCThIO 200 M,
npubaps 50 M cnupta >TIiioBoro 70 %. 3atem koi0y NpUCOEAUHSUIA K OOpaTHOMY
XOJIONWJILHUKY W HarpeBaJii Ha KWIISIIIEH BoOJsHOM OaHe B TeueHue 30 MuH mnpu
NEPUOINYECKOM BCTPSIXMBAaHUU U1 CMBIBAHHUSI CO CTEHOK 4YacTULl ChIpbs. M3BiedueHue
bunbTpoBanK yepe3 OyMakHbIM (PUIBTP, CMOYEHHBIM COIMPTOM TOW K€ KOHIIEHTpAlluY, B
MepHyI0 K00y BMecTHMOCThiO 100 M1, HE momycKas TMOMaJaHsl YacTHI] CBhIPhS Ha
¢bunbTp. K ocratky B kosioe npubasisumi 40 MJ1 ciupTa STHUJIOBOTO TOM e KOHIICHTPAIUH.

DKCTpaKI1IO MOBTOPSUIIM MPH TEX e YCIoBUsAX B TedeHrne 30 MUH U UIbTPOBAIIU B TY K€
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MepHYI0 Kon0y. OObeM U3BJI€UEeHUsI B MEPHOW K0JI0e, OCie OXJIaKICHUS 10 KOMHATHON
TEMIIEPaTypbl, TOBOJIWIN 10 METKH TEM K€ PACTBOPUTEIIEM U TIepeMeInBaiin (pacTBop A).

2 MJ1 pacTBOpa A MOMEINIAIN B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJ1, puOaBisii 4
M1 5 % pacTBopa amoMHUHUA Xyopuaa B cupte 3tuiioBoM 70 %, gepes 10 mun — 0,1 mn
3% pacTBOpa KUCIIOTHI YKCYCHOH, 3aTéM O0bEM JOBOJIWIM CIUPTOM ATHUJIOBBIM TOM e
KOHIIGHTpallud J0 METKH W nepememmBaiu (pactBop b). Uepes 30 mMuHyT u3Mepsuu
ONTHYECKYI0 TUIOTHOCTh pacTBopa Ha crekrpodoromerpe CO — 46 wm “Lambda 35
UV/VIS” Perkin Elmer instruments (CILA) npu mmHe BosHbI 410 HM B KiOBETE C
TONIMHON padouero cios 10 mMm. JIyig TOro 9ToOBI MCKIIFOUMTH BO3MOXKHOE BIIMSTHHE
OKpAIlIeHHBIX COMYTCTBYIOIINX COCIMHEHUI Ha X0 KOJMYECTBEHHOTO aHAIN3a B KAUECTBE
pacTBOpa CpaBHEHHsI MCIOJIb30BAIM PACTBOP, BKIIIOUAIONIMM 2 MJI U3BJICUCHUS (PacTBOP
A), 0,1 Mt 3 % KHCIOTBI YKCYCHOM U JTIOBEICHHBINA CITUPTOM ATHIIOBBIM 70 % 10 METKH B
MEpHOI Kosibe BMecTUMOCThIO 25 Mil. [lapamnenbHo u3Mepsuid ONTHYECKYIO IUIOTHOCTh
pactBopa CO pyTuHa ¢ QIIOMHHHUS XJIOPUAOM, MPUTOTOBJICHHOTO aHAJIOTMYHO
HCTIBITYEMBIM PacTBOPAM.

Conepxkanue cymmbl (DJIaBOHOUJOB ONpEACNsUIM B TEepecyeTe Ha PYTUH H
a0COJIFOTHO CYyX0€ ChIphe B TIpolieHTax (X) BBIYUCIISLIIN 10 hopMyIIe:

_ D-m,-25-1-100-100-100 _ D-m, -1-100-100
D,-100-m-25-2-(100-W) D,-m-2-(100—W)-

(3)

rJe:

D — ontrueckast IIOTHOCTh MCITBITYEMOTO PacTBOPA;

Dy, — onTrueckast IoTHOCTH pacTBopa komiiekca CO pyTuHa,

M — HaBeCKa ChIPbA, T;

My — HaBecka CO pyTuHa, T;

W — BlIa)xHOCTBb ChIpBA, %o.

*TIpumeuanue. 1. Ipurotosnenue pactsopa CO pyruna. Oxono 0,05 r (TouHas
HaBecka) pyTuHa (Sigma, kat. Ne 2303) npenBapuTebHO BBICYIICHHOTO IIPH TEMIIEpaType
130-135 °C B Teuenue 3 4, pacTBopsuia B 85 mut crimpta strsioBoro /0 % B MepHO# kosoe

BMecTUMOCThIO 100 MJT pu HarpeBaHUU Ha BOASIHOW OaHe, OXJIaXKJ1au, JOBOAWIN 00bEM



168
pacTBOpa TEM € pacTBOpPHUTENEM J0 METKM M nepeMemmBaid. CpoK TOJHOCTU
MIPUTOTOBJIEHHOT'O pacTBOpa 3 MecsAIIA.

2. [IpurotoBieHue pacTBopa allOMUHUS XJIopuaa cnuproBoro 5 % (mpuioskeHue
4.1).

Pa3pabotannas MeTouKa Obljla UCMOJIb30BAHA B KOJIMYECTBEHHOM aHAJIM3E CyMMBbI
(b1aBOHOUIOB 6 MapTHii CBHIPhSI, 3aTOTOBJIEHHBIX B pa3HbIX paiioHax Bocrounoit Cubupwu.
KomnuectBeHHOE copepkaHne CyMMbl (DJIaBOHOMIOB (B IepecuyeTre Ha PYTHH)
BapsHpoBaIO OT 1,67 10 2,54 % (Tabmuia 36).

Tabnuma 36 — Metponorudeckasi XapakTepUCTUKA PE3yIbTATOB KOJMUYECTBEHHOTO

ompeesieHus: cymMmMbl uraBoHOU OB B Tpase V. uniflora B nepecuere na pyTun

n/i_ N | X 52 S P,% |t(P,f) | Ax &, %
1 | 5 | 1,88 | 0,00198 | 0044497 | 95 |2,78 | 006 | 3.19
2 | 5 | 1.67 | 0,00113 | 0,0336154 | 95 |2,78 | 004 | 250
3 | 5 | 254 | 000193 | 0,0439317 | 95 | 278 | 005 | 2.12
4 | 5 | 184 | 000128 | 0,0357770 | 95 | 278 | 004 | 2.42
5 | 5 | 101 | 0,00233 | 0,0482700 | 95 |2.78 | 006 | 314
6 | 5 | 175 | 000123 | 0,0350713 | 95 | 278 | 004 | 2.49

Banunmanuio MeTOIWKH TPOBOIWIA C HMCIONB30BAHUEM METOJa MaTEeMaTHYeCKON
CTaTUCTHKH TII0 TIOKa3aTelIsIM: CIEIU(PUIHOCTh, JIMHEHHOCTh, MPEIM3HOHHOCTh
(CXOIMMOCTH ), TIPABHIIBHOCTH, POOACTHOCTD (HAJCKHOCTh) M IMAIla30H UCIOJIB30BaHus [2,
105, 125, 165].

CrierupuaHOCTh METOJIUKH TIOJITBEPKIACTCS IMyTeM JIOKa3aTeLCTBA CIIOCOOHOCTH
K CBETOIOTJIONICHNIO (DITABOHOMIHBIX COCAMHEHWN TPW OIPENIETICHHOW JUIMHE BOJHBI U
CPaBHUBACTCS C aHAJIOTUYHBIMH CBOMCTBAMH CTaHJIAPTHOTO OOpasia. Y CTAaHOBJICHO, YTO
Y®- cnekrp nornomenus komiviekca CO pytuHa ¢ 5 % COUPTOBBIM PacTBOPOM
amOMUHUS Xjiopuaa U Y® — CHeKTp MOTJIOmEeHUs KOMIUIeKca CyMMBI (hJIaBOHOHIOB V.
uniflora ¢ 3TuM ke peakTHBOM MMEIOT MAKCMMYM IOTJIOIIECHHS MPH JUTHHE BOJIHBI 410 HM
U TPaKTUYECKH COBMaaaloT (pucyHok 34), ciemoBaTeNbHO, TpeiaraeMas METOIuKa

cneuuduyHa.
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JIluHelHOCTh ompezaessiach Ha 5 ypOBHSX KOHILIEHTpAIMi CTaHJAPTHOTO OOpasla.
st atoro roroBusicst 0,05 % pactBop CO pyTHHA, B JaJIbHEUIIIEM U3 HEro MOJIydaliu
pacTBOpbl  pa3iMYHOM KOHILEHTpanuu. B MepHble KOJIObI BMECTUMOCTBIO 25 M
ormepuBanu 1o 0,5, 0,75, 1,00, 1,25, 1,50 mn npuroroBienHoro pactsopa CO pyTtuHa,
3aTeM B KaXIyro KoJIOy AoGaBisum mo 4 mi 5 % pacTBopa alFOMUHUS XJIOPHAA B CIIUPTE
ATUJIOBOM, MEPEMENIMBAIA U JOBOAWIM OOBEM JTUM K€ PACTBOPUTENIEM JI0 METKH.
[Tomy4eHHble pacTBOPHI BHOBB MEpeMeIuBaIM U yepe3 30 MUHYT U3MEPSUIA ONTUYECKYIO
IUIOTHOCTh PAacTBOPOB Ha crHekTpodoromerpe npu aiuHe BoiHbl 410 HM, B KioBeTe ¢
TOMMHON pabouero cnos 10 mm. I[lomydeHHBIE [daHHBIE CBUAETENBCTBYIOT, YTO
KO3 PUIIMEHT KOPPETSLMH MO 3HAYCHUIO OJIN30K K €IMHULIE.

3aBUCUMOCTh ONTHUYECKOM TUIOTHOCTA (Yy) OT KOHIEHTpaluu pyTHHa (X)

BeIpakaetcs ypaBHeHreM Y=271,8-x+0,0156 (pucyHok 35, Tabmmia 37).

D y=271,8-x+0,0156

0,9
0,8 P
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0,1
0 T T T T 1
0,001 0,0015 0,002 0,0025 0,003

MI/MII

Pucynox 35 — I'paduk 3aBUCHMOCTH ONTHUYECKON MJIOTHOCTH PACTBOPOB

pyTHHA OT KOHLIEHTPALUH

Tabnuua 37 — Cratuctuyeckue JaHHble 00pabOTKU PE3yIbTaTOB,
MOJIYYEHHBIX IIPU YCTAHOBJIEHUH JINHEMHOW 3aBUCUMOCTH OITHUYECKOU
IJIOTHOCTH pacTBOpoB CO pyTHHA OT KOHLUEHTPALINH

F Ax Ay b a R
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3 0,0010053| 0,00108 | 271,8 0,0156 0,999710

Pe3ynbpTaThl KOJNMYECTBEHHBIX OMNPEACTICHUN CBHICTEIBCTBYIOT, YTO JaHHAs
METO/IMKA MMEET JTMHEHHBIN XapaKTep B U3y4acMOM WHTEPBaJIe KOHIICHTPAITHA.

OmnpenencHre WHTEpBAJA MPUMEHEHUS METOIWKW MPOBOAWINM B HM3BJICUCHHSIX V.
uniflora pasnu4HON KOHIIEHTPAIIUH, MOIYYEHHBIX C UCIIOJIb30BAHUEM CIIUPTa 3THIOBOTO
70 %. Jy11 5TOTO MCIIOJIb30BaIM HABECKH ChIphst Maccoi 0,5; 0,75; 1,0; 1,25; u 1,5 r. [lamee
aHAIN3 TIPOBOJMIIM TI0 METOIUKE, M3JI0KeHHOU B pazmene 5.1.1 (Pa3paboTka meTomuku
KOJIMYECTBEHHOIO ONPEEICHUS CyMMBI (pi1aBOHOMIOB B chiphe V. uniflora).

[TomydeHHBIE pe3yNbTaThl, KaK W TPHU OIPEICICHUN JIMHEHHOCTH CTaHIapTHOTO
oOpasiia pyTuHa, oOpalaThlBalM C HWCIOJIH30BAHUEM METOJa HAaWMEHBIIUX KBaJIPaToB.
3aBUCHMOCTh ONTHYECKOM IUIOTHOCTH H3BJCYCHHUH (Y) OT Macchl HaBECKH ChIPbs (X)
npencrapieHa ypaBHeHueM: Y=2,663-X+0,081, koadpduiment xoppemsiuuu R=0,99962. B
COOTBETCTBUM C OTHUM YpaBHEHHEM IIOCTPOCH TpauK 3aBUCUMOCTH COJEPIKaHUS

(ITaBOHOMTHBIX COETMHEHUI OT ONTUYECKOH TUIOTHOCTH (PUCYHOK 36).

D 06

0,5 Aco

0,4 4
N /
0,2 0,275

0,183 y=2,663-x+0,081

0,1

’

0 T T T T T 1
0,4 0,6 0,8 1 1,2 1,4 1,6

Macca HaBecKW duManKku Tpassbl, rp

Pucynok 36 — I'padpuk 3aBUCUMOCTH ONITHYECKOMN TIJIOTHOCTH CIIUPTOBOTO

u3BjeueHUM u3 Tpasbl V. uniflora ot HaBecku ChIpbst

HOJIy‘—IeHHBIC pe3yiibTaTbl CBUACTCIILCTBYOT O TOM, YTO B IIPECACIaxX HU3MCPACMBIX
KOHI.[CHTpaI_II/Iﬁ 3aBUCHUMOCTb OIITMYECKOM INIOTHOCTHU CITMPTOBBIX W3BJICUYCHUN OT HABECKU

CBIPbSl UMEET JIMHEHHBIN XapakTep (Tadsmiia 38).
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Tabnuma 38 — CraTucTuueckue AaHHbIE 00paOOTKH PE3yIbTaTOB,
ITOJTYYEHHBIX IIPU YCTAHOBJIEHUY JTMHENHON 3aBUCHMOCTH ONITUYECKOU

IUIOTHOCTH CIIMPTOBBIX U3BJICUCHHUI OT HaBECKH ChIpbs V. uniflora

Ax Ay b a R
0,37 1,01334 2,663 0,081 0,99962

3naueHne koddp¢uimenta a ¢ BemuunHOoM (0,081 yka3pIBaeT Ha CTaTUCTHUYCCKU
HE3HAUYMMBIM BKJIQJl JAPYIMX (PEHONBHBIX COENMHEHWM, HAXOJSIIUXCS B MCCIEyeMOM
CBIPHE U TIOJYYEHHOM H3BJICUEHUU HA COJICP’KAaHUE CYMMBbI (DJIaBOHOHUIOB, UYTO MO3BOJISIET
c/IeNaTh 3aKIF0YCHHUE O IOCTATOYHOM CHEIIM(PUIHOCTH MPUMEHSIEMON METOIUKH.

OnpezeneHre CX0IUMOCTH METOJUKH YCTaHABIUBAIN B 6 MMOBTOPHOCTSIX HA OJTHOM
U TOM e oOpasue chiphsi. [lokazaTenb OTHOCUTEIBHOIO CTAaHAAPTHOTO OTKIOHECHHUS
coctaBisi 1,79 %, npu Bo3aMokHOM nipesiesibHoM Makcumyme 10 %.

Pe3ynbTaThl KOTMUYECTBEHHOM OLIEHKU CyMMBbI (DJTABOHOMIHBIX COCTUHEHUI B TPaBe
V. uniflora B nepecuere Ha pyTrH npuBeneHs! B Tadmmie 39.

Tabnuua 39 — Pe3ynbTaThl KOTUYECTBEHHOTO ONPECICHUS] CYMMBbI

(J1aBOHOMIHBIX coerHEeHMH B chiphe V. uniflora B mepecuére Ha pytun

No ConepxxaHue CyMMBI Mertposioruueckue
aHanusza (dnaBoHOUOB, %0 XapaKTEePUCTUKHU
1 1,81 _
1,87 X cp=1,86%
3 1,84 S=0,033466
4 187 $°=0,00112
5 1,91 AX=0,04
6 1,86 —
X cp £ AX=1,86+0,04

Cpennee comepikanue CyMMbl (hJIaBOHOMIHBIX COSIMHEHUN B HAJA3eMHOM yacTtu V.
uniflora cocrasmser 1,86+0,04%.

MeTtponoruueckue — XapaKTepUCTHKH  pa3pabOTaHHOM  HAaMH  METOJMKH
KOJIMYECTBEHHOTO OMNPE/IECHUs, TpeCTaBlIeHHbIe B Tabiuie 39 CBUACTEILCTBYIOT 00

y,llOBHCTBOpPIT@HBHOﬁ €€ BOCIIPOU3BOJUMOCTH.



172

Ipeyuzuonnocms. CXOOUMOCTh METOJIMKU YCTaHABIMBAIACh HA CTIEKTPOPOTOMETpE
CO- 46 ogHMM aHAIMTHKOM B pa3Hble JHM HAa OJHOM OOpa3le ChIpbsl B ILECTH
MOBTOPHOCTSIX.

[Ipeun3nOHHOCT METOIMKH ONpEAesiach IyTeM HW3MEPEHUs ONTUYECKOU
TUIOTHOCTH UCTIBITYEMBIX paCTBOPOB B pa3HbIE THU Ha 2 MpUOOpax B IepecyeTe Ha PyTHH.

[TonmyyeHHBIE AKCIEPUMEHTANIBHBIE U PACUYETHBIC JIAHHBIC CBUJECTEIBCTBYIOT, UYTO
JCIIEPCUH JIBYX CEpHI ONpPENESICHUI HECYILECTBEHHO OTIMYAIOTCS, CIIEJOBATENBHO,
pe3ynpTaThl CpaBHMMBI M METOJMKA JocToBepHa. [lokazaTenb OTHOCHUTENHLHOTO
CTaHIAPTHOTO OTKJIOHEHHS B TEPBbIM JneHb coctaBmsut 1,63 %, Bo BTOport — 2,2 %
Pe3ynbTaThl MpoBEeIEHHBIX UCCIICIOBAHNI OTpayKeHBI B TabmIax 40 u 41.

Tabnuna 40 — Pe3ynbTaThl yCTAaHOBIEHUS CXOIUMOCTH METOIUKH
KOJIMYECTBEHHOTO OIpeIeieHrs1 CyMMbI (h1aBoHOU 0B B Tpase V. uniflora (B

nepecyeTe Ha PyTHH)

Ne apanu3za ConeprxaHre CyMMbI (DJIIaBOHOUTHBIX
COCIMHCHHI B HCITBITYEMOM PacTBOPE B
nepecyeTe Ha pyTuH, %
1-51ii neHb 2-01 N€Hb

1 1,79 1,83

2 1,82 1,79

3 1,83 1,86

4 1,81 1,91

5 1,87 1,82

6 1,82 1,85
CpenHee 3HaueHUE 1,82 1,84
CranaaptHoe oTkioHeHUE (SD) 0,02966 0,04082
OTHOCHUTEIBLHOE CTaHJAPTHOE 1,63 2,20
orkionenue (RSD), %

Bocnpon3BoiuMoCcTh METOAMKH KOJUYECTBEHHOTO OMPEICICHNUS YCTaHABIMBAIN B
IByX Jaboparopusix Ha crekrpodoromerpax CD — 46 B mieCTH MOBTOPHOCTAX HA OJTHOM
obOpastie ceipbst V. uniflora tpassi.
Ta6nuna 41 — Pe3ynbratsl onpeaeieHus: BOCIPOU3BOAMMOCTH METOAUKH

KOJIMYECTBEHHOTO OINpeIeIeHns1 CyMMbl (h1aBoHOMI0B B Tpase V. uniflora
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Ne ananmsa ConepxaHre CyMMbI ()IaBOHOHMIHBIX COCTUHEHHMA
B UCIIBITYEMOM PAacTBOpPE B IepecyueTe Ha pyTUH, %
1-as naGoparopus 2-as mabopaTopus
1 1,84 1,74
2 1,89 1,82
3 1,82 1,77
4 1,76 1,85
5 1,83 1,81
6 1,80 1,87
CpenHee 3HaueHUE 1,82 1,81
CrangapTHOE 0,04320 0,04858
otkjoHeHue (SD)
OTHOCHUTENBHOE 2,37 2,68
CTaHIapTHOE
otkionenue (RSD), %

[IpaBUABHOCT, METOJMKH YyCTaHABIMBAIU MeTonoM Jo0aBok CO pyrthHa K

HCCJIGIIYGMOI?I HABCCKC CBIPbA. OtHoOcHTENBHAA OITOKA PE3YJIbTATOB OIIBITOB C ,Z[O6aBKaMI/I

HC IIPCBLINIACT OTHOCUTCIIbHYIO OHII/I6Ky CAMHHUYHOI'O OIIPCACICHUA U UMCCT OTKIIOHCHUA

B CTOPOHY KaK IIOJIOKHUTCIBbHBIX, TaK W OTPHULATCIbHBIX 3Ha‘-IeHI/II\/'I, 4dTO YKa3bIBACT Ha

OTCYTCTBHMH CHCTEMAaTHUYCCKOM OIIMOKM B MpeylaracMoi MEeToInKe aHamm3a (Tadmuna 42)

[105, 125, 166]. IIpoBeneHHBIMH HCCIICIOBAHUMH YCTAHOBJICHO, YTO CPEIHHMA MPOIICHT

BOCCTAHOBJICHHSI B TpeajlaraéMoi METoauKe HaxoauTcs B mpeaenax ot 98,54% mo

100,97%, npu cpenueit Benmuumae 99,84 %, 4YTO COOTBETCTBYET PEKOMEHIYEMBIM

kputepusim (95 — 105 %).

Tabnuua 42 — Pe3ynbTaThl OMBITOB € JOOABKAMU PYTHHA K HABECKE CHIPHS

V. uniflora
Cymma Jlo6aB- | PacueTrHoe Haitneno |OtkpeiBa-| MeTposorudeckue
dbnaBoHou0B|1eHO CO| comepxkanue | (IaBOHOUI- |€MOCTh, %| XapaKTEPHCTUKH
B IIepecyUeTe | pyTUHA, |(PIaBOHOMIHBIX HBIX
Ha PYTUH, MT M COCIMHECHUH, | COCIMHCHUH,
MT MT

18,1 2,5 20,6 20,3 98,54 | _

18,1 2,5 20,6 20,5 99,51 | X =99,84%

18,1 2,5 20,6 20,8 100,97 | S°=1,15275

18,1 5,0 23,1 23,3 100,86 | S=1,07366
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18,1 5,0 23,1 22,9 98,70 | Sx=0,43832
18,1 5,0 23,1 23,2 100,43 | AX==+1,01
18,1 7,9 25,6 25,5 99,61 | RSD=1,075%
18,1 7,9 25,6 25,8 100,78 | _

18,1 7,9 25,6 25,4 99,22 | X=99,84+1,01

P00acTHOCTH JIOJDKHA JTOKA3aTh HAIEKHOCTh PE3YyJIbTATOB aHAIN3a MPU HEOOJIBIITNX
W3MEHEHUSX YCIOBUM aHAIN3a.

Kputepuem st TpOBEpKH poOACTHOCTH B paboTe CIYKHIM IOKA3aTeITH
CTaOMJIBHOCTH AQHAIM3MPYEMOTO ChIPbS M CTaHJAPTHOrO o0Opaslia Ipu  XpaHEHHH.
DKCIIEPUMEHTAIbHO YCTAHOBJICHO, YTO B TEUCHHUE 3asBJIIEMOTO CPOKA XPaHEHHs PacTBOpa
CO pyTuHa B TeueHHE 3 MECSIEB MPH XPAHCHUH B TEMHOM MECTE, COJICPIKaHUE PYTHHA
MEHSUIOCh HE3HAYHUTEIIBHO, OCTABASCh MPHOIU3UTEIIBHO MOCTOSHHBIM U B pacTtBope CO, u
B aHATM3KpYeMoii ipobe coipbs V. uniflora.

[IpoBeneHHBIC WCCICIOBAaHUS CBUACTEIBCTBYIOT, YTO HCIOJIb3yeMasi METOJHKa

COOTBETCTBYET KPUTEPHUAM Bauaanuu (Tadmma 43).

Ta6J'II/II_Ia 43 — PGBYJ'II)TaTBI BaJInAAIINH MCTOAUKHU KOJIMYCCTBCHHO OIIPCACIICHUA

cymmbl (raBoHou10B B Tpase V. uniflora

No [Tokazarenn [lomy4yeHHbIE pE3yIbTATHI Kpurepun Banuganum
/o BaJIN AN
1 Cneundpuunocts | YO — cnekTpsl KOMIUIEKCOB | coBnagenne YD —
W3BJICUCHUS W3 TpaBbl V. | CIIEKTPOB
uniflora u pyruaa ¢ 5 %
pacTBOpOM ATFOMUHUS
XJIOpHJIa COBIAJIAIOT
2 [IpaBUIBHOCTH OtHocuTenbHast  ommoOKa: | pacuetHoe 3HadeHue 100
1,98-3,61 % +5%
3 CX0IuMOCTb 1-p1ii mews — 2,2 %; OTHOCHUTEIHHOE
2-ou neub — 1,63 % CTaHIAPTHOE OTKJIOHEHHUE
(RSD) e 6omnee 10 %
4 BocnpouzBogu- | 1-as nabopartopusi — 2,37 % | oTHOCHTENBHOE
MOCTbH 2-as mabopatopusi — 2,68 % | craHgapTHOE OTKJIOHEHUE
(RSD) ue 601¢ee 10 %
3) JIuHEWHOCTD Koaddumment koppensuuu | koapdurmeHt
R —0,99962 Koppessiuu > 0,99
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YCTaHOBIEHO KOJIMYECTBEHHOE COJIEPKAHWE CYMMBI (DJJTAaBOHOHWIIOB B TpaBe
n3ydaeMbIx BUIOB poja Viola. Ooriee coaepikanue CyMMbI (pJIAaBOHOHIOB, B 3aBUCHMOCTH
OT BHJa, cocTaBysuio ot 1,58 o 1,81 % (tabmuiia 44).
Tabmuna 44 — Pe3ynbTaThl KOJMYECTBEHHOTO ONpeAesieHus (IaBOHOUIOB B TPaBe

M3y4aeMbIX BUJIaX poja (uanka

No Bun Conepxanre cyMMbl (DJIaBOHOUTHBIX
coeauHeHn, %

1 V. uniflora 1,81+0,04

2 V. sacchalinensis 1,58+0,06

3 V. langsdorffii 1,73+0,05

HauGosbiiiee copepkanre CyMMbl (DIaBOHOMIIOB YCTaHOBIICHO B chipbe V. uniflora

—1,81+ 0,04 %.

5.1.2 Pa3pa60TKa METOAUKH KOJIHYECCTBCHHOI'0O ONPEACICHUA CYMMBbI

(deHOJIKAPOOHOBBHIX KHCJIOT B chipbe V. uniflora

KonuuecTBeHHYI0 O1LIEHKY (DEHOIBHBIX KHCIIOT B MEPEcUeTe Ha raJyloBYIO KHUCIOTY
OCYILIECTBIISIIIM METOJIOM IPAMOi1 criekTpodoToMeTpun. IIpoBeieHHBIMU UCCIIEOBAHUSMU
Y®- crnektpa MOIJIOMICHUS] CIIMPTOBOTO W3BJCUCHUS Ham3emHoW uactu V. uniflora
YCTAHOBJIEHO, YTO MAaKCHUMYM IIOTJIONICHHUSI PACMOJIOKEH MPHU JJIMHE BOJHBI 27512 HM,
aHaJOTWYHBIN MakcuMyM umeeT npurotoBieHHb 0,001 % crnmpToBoii pacTBOP KUCIOTHI
rajwioBori (Fluka, xatamoxsbiii Ne3378). Takum o0pa3oMm, 3a aHATUTHYECKYIO UTHHY
BOJIHBI HAMH MPUHATO 275 HM, B COOTBETCTBUHU C KOTOPOM MPOBOAMWIOCH OIpPEICICHHE
cozeprkanus PEHONbHBIX KUCTIOT (pUCYHOK 37).

[Ipu omnpeneneHnn ONTUMAIbHBIX YCIOBUN SKCTPAKIMU (PEHOIKAPOOHOBBIX KHCIOT
U3 PACTUTEIBHOTO ChIPbsi HAMU YCTAHOBJICHO BIIMSTHUE TaKuX (DAaKTOPOB, KaK MOJSPHOCTh
AKCTPAreHTa, COOTHOIIEHUE ChIPbE — SKCTPATEHT, U3MEIBUYEHHOCTD ChIPbsl, TEMIIEPATYPA U
HPOJIOJKUTEIILHOCTD AKCTpaKIuu (Tadsmna 45).

JUI1 yCTaHOBJIEHUS ONTHMAJIBHOM KOHLIEHTPALMU SKCTPAareHTa, [O3BOJISIOIIErO

M3BJIEKaTh MaKCUMAJbHOE KOJWYSCTBO OHOJIOTMYECKH AaKTHBHBIX BCIICCTB, ObUTH
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MOJY4YEHbl H3BJICUEHHUS] C MHCIOJb30BaHUMEM crupra 3TtwioBoro 30 — 95 %-nHoi
KOHIICHTpAIIUH.
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Pucynox 37 — Criextpor norsomienust: L 1 — 0,001 % crmpToBoro pactBopa

I‘EU'IJ'IOBOfI KHCIIOTHI, L 2 — CHI/IpTOBOFO HN3BJICUCHUA U3 HaﬂBGMHOﬁ qacTu
V. uniflora

[IpoBeneHHbIE HCCIENOBAHMS TOKA3bIBAIOT, YTO HAWOOJbIIEEe KOJIWYECTBO
(eHONMBHBIX KHCIOT U3 chiphst V. uniflora ussnekaercs cnmprom stHoBeiM 70 %.
OmnpenencHre ONTUMATLHOTO COOTHOIICHUS CBIPhSI M OKCTpareHTa IPOBOAUIIOCH C
UCMOJIb30BaHMEM criupTa 3TuiioBoro /0 % mpu cooTHOIIEHUU Chipbe — AKCTpareHt 1:10,
1:25, 1:50, 1:100. M3 mnoOmy4YeHHBIX pe3yJbTATOB JKCIEPUMEHTA CIEAYET, YTO
ONTUMAJIGHBIM COOTHOIIIEHHEM ChIpbe — OKCTpareHT sBisgercs 1:25. JlanmpHeiimiee
YBEJIMYECHHE TOTO COOTHOIICHHS HEPAIMOHAIBHO, TIOCKOJIBKY OHO HE BIIMSIET Ha BBIXO]
BAB, HO mOBBIMIAET pPacxoj]] 3KCTpareHTa, YTO B HTOTE CUMUTACTCS DKOHOMHYCCKU
HEBBITO/THBIM.

[Tpu M3yueHNH BIUSHUS U3MEIIBYCHHOCTH PACTHTEIIBHOTO CHIPhS Ha BBIXOJI CYMMBI
(eHONMKapOOHOBBIX KUCIIOT YCTAaHOBIIEHO, YTO ONTUMAIBHOE YCIIOBHE JKCTPAKIUHU IS

ATOM TPYyNNbl COECAUHEHUI OTMEYAeTCs NpU pa3MEpe YacTUll HUCCIETyeMOro
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pacTUTENBHOTO ChIpbs 1 MM. B nanpHeiiiiem onpenensioch BIUSHAE MPOJOKUTEIbHOCTH
AKCTPAKIMH Ha TOJTHOTY U3BJIcUeHNUs (DEHOIKapOOHOBBIX KHUCIIOT (Tadimiia 45).
Ta6nuna 45 — M3yueHne mapamMeTpoB SKCTPAKIIUU CyMMBbI (heHOJIKapOOHOBBIX

kuciot B Tpase V. uniflora

[Tapametp 3HavyeHue napaMmeTpa KonnuecTtBeHHOE COIEpKAHUE CYMMBI
AKCTPaKIUU 3KCTPaKLUH (heHomKapOOHOBBIX KHCIIOT (B
nepecueTe Ha TALIOBYIO KUCIIOTY), Y,
crupt >TrioBsd 30 % 2,23+0,05
cupt >TrioBsin 40 % 2,44+0,04
OkcTpareHT | cnupT 3TUiIoBbIH 50 % 2,53+0,06
crupT 3TrsoBwIi 60 % 2,56+0,03
crupT 3trsoBwid 70 % 2,59+0,04
crupT 3trsoBwid 90 % 2,55+0,04
CIIUPT ATUIOBBIN 95 % 2,15+0,05
0,5 mm 2,38+0,05
1,0 mm 2,59+0,06
Crenenb 2,0 MM 2,52+0,04
U3MEIbUYCHMUS, 3,0 Mm 2,48+0,07
MM 5,0 MM 2,41+0,05
7,0 MM 2,27+0,04
1:10 He QuIbTpyeTcs

CoorHolieHue 1:25 2,59+0,05
CBIPbE — 1:50 2,58+0,06
DKCTpPAreHT 1:100 2,56+0,05
15 Mmun 2,19+0,04
Bpewms 30 muH 2,43+0,05
AKCTpaKIUU 60 MmuH 2,59+0,06
90 MmuH 2,59+0,04
120 mun 2,56+0,05

Jlns  obecriedeHUsT TEMIIEPATypHOTO  PEKAMa  AKCTPAKIMK  IIeJIecO00pa3HO

NPUMEHEHHUE BOSHON OaHU C MCIIOJIb30BAaHHMEM OOpaTHOTO XOMoawWibHUKA. [lomydeHHbIe
JAaHHBIC TOJATBEPKIAIOT, YTO HauOoJiee aKTUBHO JKCTPaKiMs (EeHOJIKApOOHOBBIX KHUCIIOT
13 CBIPbS MPOMCXOJIUT B TEUCHHE MIEPBOro Yaca. boyee mpoaomKuTenbHas SKCTPaKIus, He
CMOTPS HAa HEKOTOPOE YBEIMYCHHE KOJUYCCTBEHHOTO COJCPIKAaHUS OHOJOTHUYECKU

AKTUBHBIX BCIICCTB B IMOJTYYCHHOM H3BJICUCHHWH, 6GCH€pCH€KTHBHa, T.K. B PE3YyJIbTAaTC
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MOJKET YBEJIMYMBATHCA KOJMYECTBO SKCTPAKTUBHBIX BEILIECTB, & TAKKE IOBBIIIAIOTCS
DHEPIreTUYECKUE 3aTPaThL.

Takum  00pa3oM, YCTaHOBJEHO, YTO  MAaKCHUMaJbHBIH  BBIXOJ]  CyMMBbI
(eHonkapOOHOBBIX KHCIOT B H3BICUCHUM HAOIIOAACTCS TMPH OSKCTPAKUUHU ChIpbs V.
uniflora crmuprom »stHaoBEIM 70 %, Ha Kkumsmield BoasHOW OaHe ¢ OOpaTHBIM
XOJOAWILHUKOM B TeueHre 60 MUH ITPH COOTHOIICHUHU ChIPbsI U AKCTpareHTa 1:25.

Memoouka xonuuecmeenno2o onpedenieHus. AHATUTUIECKYIO TIPOOY TpaBbl
V. uniflora u3menpuanm 10 pazmMepa 4acTuil, MPOXOIAIINX CKBO3b CUTO C OTBEPCTHSIMHU 1
MM. Okos1o 1,0 T (TouHast HaBeCKa) U3MEITLUYCHHOTO CHIPhS TIOMEIIATHN B KOJIOY co numdom
BMecTUMOCTBIO 250 My, mpubasmsimu 100 mn cimpra strsoBoro 70 % u B3BEHMIMBAIH C
touHOCThIO & 0,01 r. Konly npucoeanHsm Kk 00paTHOMY XOJOAWILHUKY U HarpeBajd Ha
BOJIIHOM OaHe B TeyeHue 60 MUH MpU NEPUOJUYECKOM BCTPSXUBAHUU JIJIsI CMBIBAHUS CO
CTEHOK 4YacTHI] CbIpbs. [1oiydeHHOE U3BIECUEHNE OXJIAXKIAIN 10 KOMHATHOM TeMIIepaTyphbl
U, IPU HEOOXOAMMOCTH, JOBOJIUIIM JI0 TIEPBOHAYATLHOM Macchl cliupToM 3TI10BbIM 70 %.
[lomyyeHHOE CHMPTOBOAHOE M3BJICUEHHE (PUIBTPOBAIM 4Yepe3 OyMaKHbIM CKIIQA4aThId
(GUIBTP, CMOYEHHBIN CITUPTOM STHIIOBBIM TOH e KOHIIEHTPAIlMHU, 0OTOpachiBas nepsoie 10
M1 pustbTparta (MCBITYeMbIN pacTBOp A).

4 M1 pacTBopa A momemaind B MEpHYIO Kojioy BmectuMocThio 100 M1 u 0ObeM
pactBopa AoBOAWIM criupToM 3TWiIoBEIM /0 % mo merku (pactBop b). Onrtuueckyro
IUIOTHOCTh pacTBopa b m3Mmepsnu Ha crnekrpodoToMeTpe MpH JUIMHE BOJIHBI 275 HM B
KIOBETE€ C TOJIIMHOM noryomaroniero ciosg 10 mm. B kauectBe pacTtBopa CpaBHEHUS
ucronb30Baii cuptT STHioBbid 70 %. [NapannensHo u3MepsIn ONTUYECKYIO TUIOTHOCTH
CO rayoBoM KUCHOTHI.

Conepxanue CyMMbl (PeHOIKApOOHOBBIX KHCJIOT B IIepecyeTe Ha TaIOBYIO

KHUCJIOTY M a0COJTIOTHO CyX0e€ ChIphbe B % (X) BRIUUCIISUIN TIO0 (hopmyie:

~ D-m,-2-100-100-100-100  D-m,-100-100 .
D,-100-100-m-4-(100—W) D,-m-2-(100—W) ' (4)

rue:

D — ontudeckast IiI0THOCTh UCTIBITYEMOI'O PAaCTBOPA;
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Dy — ontrueckast oTHOCTh pactBopa CO ramioBoi KUCIIOTHI,

M — HaBecKa ChIpbs, T;

Mo — HaBecka CO rajIoBoM KUCIIOTHI, T;

W — BIaXHOCTb CBIpbs, %0.

*[Ipumeuanue. IIpurorornenne pactsopa CO ramioBoit kucnotel. Okono 0,05 T
(rounast HaBecka) CO rajioBOM KUCIIOTHI MOMEIIAIN B MEPHYIO KOJIOY BMECTUMOCTHIO 100
MJT ¥ pacTBOpsutd B criupte 3TiiioBoM 70 %, 3aTeM 00beM pacTBOpa JOBOIMIIN 10 METKU
TEM € PACTBOPHUTENIEM U TMEpeMENIMBAIM JO IOJHOTO PACTBOpEHUs. 3aTeM 2 M
MOJY4YEHHOTO pacTBOpa, NMOMEIaId B MEpHyIO Kojil0y BMmectuMmocThio 100 mi, oObem
pacTBopa JIOBOJIUIIN TEM KE PACTBOPUTENIEM JI0O METKU U TIEPEMEIITUBAIIH.

JIJi OATBEPKICHUS TPABUIIBHOCTA U BOCIIPOM3BOJAMMOCTH pa3pabOTaHHOM HaMU
METOJIMKH MPOBEJICHA €€ BaTUAAIIHSL.

Crienmupu4HOCTh AHATMTUYECKOTO METO/Ia OMNPEEIISIETCSl €ro  CIOCOOHOCTHIO
JIOCTOBEPHO OMPEAEIIATh aHAIU3UPYEMOE BEILIECTBO B MPUCYTCTBUH JIPYTHX COCIMHEHUH,
MIPOJYKTOB pazyiokeHust U T.A. lloaTBepikmaercss oHa CBOMCTBOM K CBETOIOTJIOIIECHHUIO
(EeHOJBHBIX KUCIIOT TIPU OTPEACTICHHOMN JITMHE BOJIHBI M CPABHUBAETCS C aHAJIIOTUYHBIMU
cBoiictBamu CO rajutoBO KUCIIOTBHI.

[TonmydenHsle B pe3yibTare aHanu3a ciekTpsl | CO cnupToBOro pacTBopa rajuioBoi
KUCJIOTHI U 2 CIMPTOBOI'O M3BJICUCHHUS U3 Haa3emHou yactu V. uniflora umeror makcumym
TOTJIONICHHST TPH JUIMHE BOJHBI 275 HM M TPAKTHYECKU COBMANAIOT (PUCYHOK 37),
CIIeZIOBATENILHO, TIpeyiaraeMasi MEeTO/IMKa creruduyHa.

JIMHEWHOCTh AHAIMTUYECKOW METOAMKH CUMTAETCS JOKA3aHHOW, €CII B MpeJerax
ONpECNICHHOTO  JMara30oHa  KOHIIGHTpPAI[MM  COOTHOILIEHHWE MEXAY  ONTHYEeCKOU
TUTOTHOCTBIO MCCIIEYEMOTO PAcTBOPA M COJEpKAHUEM B HEM (DEHOJBHBIX KHCIOT MMEET
IPSIMO TIPOTIOPLIMOHAJIEHOE COOTHOIIeHHE. [Ipu onpeaeneHun JUHEHHOCTH HEOOXOIUMO
ObL10 BeICTpOUTh rpaduk mast kuciaoTel raymioBoi (Fluka, katam. N 3378). Jlns storo
TOTOBWIM CTaHJIAPTHBIE PAaCTBOPbI KUCIOTHI TajuioBoil 0,05 %, 3areM M3 HUX MOTy4Yaiu
paz0aBJIeHHbBIC PaCTBOPHI JJIs1 UCCIICIOBaHMS, UMeroIue KoHeHTpanuto 50, 75, 100, 125 u
150 % ot CO. B MepHbIe K010BI BMECTUMOCTRIO 25 M1 omemnanu 1,0; 1,5; 2,0; 2,5; 3,0

MJI KHCJIOTHI F&J’IJ’IOBOI\/'I, AOBOIWIIM OO0 MCTKHU CIIMPTOM O3OTHJIOBBIM, IHNCPEMCEIIMBAIN U
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W3MEPSUTH ONTHYECKYIO TJIOTHOCTh HAa CHEKTPO(POTOMETPE NpU JTUHE BOJHBI 275 HM B
KIOBETE C TOJIIMHOM pabodero ciost 10 mm.
OOpaboOTKy  MOJYyYEHHBIX  OKCIEPUMEHTAIBHBIX  JIaHHBIX  MPOBOJWIM  C
HCIOJIb30BAaHMEM METOJIa HAMMEHBIIMX KBAJpaTOB, B UTOIE BBIBEICHO YPaBHEHHE

JauHeiHOM 3aBucuMocTth: Y=5,187-X+0,0152 (pucyHok 38, Tabimia 46).

D y=0,5187-x-0,0152
0,9
0.8 0,784
0,7 —
06 0,651
0,4 /ﬁ TamtoBast kucaoTa
03 -0,251
0,2 :
0,1
0 T T T T 1
0,512 0,768 1,024 1,28 1,536
MI/MII

Pucynoxk 38 — I'paduk 3aBUCUMOCTH ONTHYECKON IIIOTHOCTU PACTBOPA OT

KOHOCHTPAIWH KUCJIOThI raJjIoBoOM

Tabnuia 46 — Pe3ynbTaThl CTaTUCTUYECKON 00PAOOTKH TaHHBIX, MOTYYEHHBIX
MIPY UCCIIEAOBAHUM JTMHEUHON 3aBUCUMOCTH ONITUYECKOMN MIJIOTHOCTH OT

KOHIOCHTPAIKWKU KUCJIOTBI rajijioBoM

F Ax Ay b a R
3 0,002 0,00128 0,51875 0,0152 0,999728
[lonmyueHHas BenmuunHa KOX(PUIMEHTA KOPpEIAMU ONM3Ka K  CIUHUIIE

(R=0,99972), 3T0 CBUCTEIBCTBYET, UYTO JAHHAS METOJWKA MUMEET JIMHEHHBIA XapakTep U
MOYET OBbITh UCTIOJIb30BAHA B MCCIIETYEMOM JHANa30He KOHIEHTPALIUH.

Jliia onpenienieHs] THTEpBaJla MPUMEHEHHSI METOIMKH U3 HA/I36MHOM 4acTH (pUaliku
TOTOBUJIM M3BJICYEHHE CO CIHUPTOM HTWIOBBIM 70 % pa3nuuHON KOHLEHTpauuu. M3
1,00; 1,25;

HaBeCOK ChIphsi Maccoit 0,5; 0,75; 1,5 r nomy4yaid Wu3BICYEHHE TIO
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pa3paboTaHHON METOAMKE W M3MEPSIIM ONTUYECKYIO IUIOTHOCTh Ha CIEKTPOdOTOMETpe
NpY JUTUHE BOJIHBI 27542 HM B KIOBETE € TONIIMHOM padoyero cios 10 Mm.

OOpaboTKy TMOJyYEHHBIX PE3YyJbTaTOB MPOBOJWIA TaKXKe C HCIOJIb30BaHUEM
METO/Ia HAUMEHBIIIUX KBaJPaTOB, B UTOTE BHIBEICHO YpaBHEHHUE JTMHEWHOW 3aBUCUMOCTH:
y=2,0418-x+0,03367. B CcOOTBETCTBMM C OTUM YpaBHEHHEM IIOCTPOEH TIpaduk
3aBUCUMOCTH COJIep>KaHUsl (DEHOJLHBIX COCIMHEHH OT ONTHYECKOW IUIOTHOCTH, Ha
OCHOBaHMHM KOTOPOTO TMOJTBEP)KIACTCS JTUHEHHOCTh METOAWKHA B JIAHHOM JHAra3oHe
KOHIIEHTpAIUK CyMMBbI (DEHOTKapOOHOBBIX KUCIIOT B UCCIIEAyeMOM 00beKTe (PUCYHOK 39,
tabmuia 47).

[Tomyyennas BennunHa Ko3pduimenta koppemauuun Onmzka eaunuine (0,99979),
YTO COOTBETCTBYET TPEOOBAHUAM, U pa3pabOTaHHAS METO/IMKA MOXKET ObITh UCIOJIb30BaHA
JUTSL KOJIMYECTBEHHOM OIICHKH (heHOKAapOOHOBBIX KUCIIOT B chiphe V. uniflora (B mepecuere

Ha TAJIOBYIO KUCTIOTY).

0,8
0,7 e

o _— 0,728
0,5 /F%

0,4 0472
0.3 _— 0356
0,2
0,232 y=2,0418x+0,0336
0,1
O T T T T T 1
0,4 0,6 0,8 1 1,2 1,4 1,6

Macca HaBeckn uanku Tpasbl, rp

Pucynox 39 — I'paduk 3aBUCUMOCTH ONITHYECKOU IIJIOTHOCTH U3BJICUCHUN
u3 Tpassl V. uniflora ot Maccel HaBECKH ChIPbs

Tabnuua 47 — Pe3ynbTaThl CTAaTUCTUYECKONM 00pAaOOTKH TaHHBIX,
MOJTyYEHHBIX TIPU UCCIICIOBAaHUH JTUHEHHON 3aBUCUMOCTH CyMMBI (D€HOJIBHBIX

KUCIIOT B chiphe V. uniflora B mepecuére Ha KUCIOTY rajyIOBYIO

Ax Ay b a R
0,4768 1,00722 2,0418 0,0336 0,999792
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CxouMOCTh  (TMOBTOPSIEMOCTh) BBIPAXKAET MPEUU3UOHHOCTh METOAMKU (T. €.
o0ecrieurBaeT MOJTy4YeHUE CPAaBHUMBIX PE3YJIbTATOB) NPU €€ BBIOJHEHUH B OJHUX U TEX
xe ycnoBusix. OnpeseneHue CXoIMMOCTH METONKH YCTaHABIIUBAIN B 6 TOBTOPHOCTSIX Ha
OJTHOM U TOM k€ 00pa3iie crIpbs. [lokazaTens OTHOCUTENBHOTO CTaHAAPTHOTO OTKJIOHEHHS
coctaBisin 2,54 %, mpu BO3MOXKHOM mpenenbHoM Makcumyme 10 %. Pesynbrarel
OIpENICICHUsI COJCPKAHUA CyMMBbI (PEHOJIKApOOHOBBIX KHCIIOT B MEpPECUeTe Ha KUCIIOTY

TaJUIOBYIO B HCCIIeyeMbIX oOpa3iax ceipbs V. uniflora orpaxenst B Tabmuie 48.

Tabnuua 48 — Pe3ynbTaThl OnpeieNICHUs: COAEPKAHUS CYMMBI

(deHonkapOOHOBBIX KUCIOT B chipbe V. uniflora (B mepecuére Ha kuciaoty

raJJIOBYIO)
NQ CO,Z[Gp)KaHI/Ie CYMMBI MeTpOJIOI‘I/I‘{eCKaH
dHaAJIn3a (I)GHOJIKap6OHOBBIX KHCJIOT, % XapaKTepI/ICTI/IKa
1 2,48 _
2 257 X Cp:2,593%
: S2 =0,0043466
3 2,64 SD =0,0659292
4 2,59 AX =0,069
- 0,
5 267 Eoru=2,67%
6 2,61 Xcp+AX=2,59+0,07
RSD = 2,54 %

Cpennee coaepkanue (heHOIKaApOOHOBBIX KUCIOT B Haa3eMHoi yactu V. uniflora (8
nepecyére Ha KUCIIOTY TallIoBYI0) cocTaBiisieT 2,59 %.

MeTtponoruueckue — XapakTepUCTUKH  pa3pabOTaHHOW ~ HaMU  METOJMKHU
KOJIMYECTBEHHOTO OIpEJIENIeHus], IPEACTaBIEHHbIE B Tabmuue 5.11 cBUAETENnbCTBYIOT 00
yJIOBJIETBOPUTENLHOM €€ BOCIPOU3BOAUMOCTH.

[IpomexxyTouHas (BHyTpHIIabOpaTOpHAst) MIPELIM3UNOHHOCTh OTpakaeT
BHYTPUJIa0OPATOPHYIO H3MEHUYMBOCTH: pasHble [HHU, pa3HOe OO0OpyIOBaHUE, pa3HbIC
aHAJIUTUKY U T.1. Takum 00pa3oM, JOKHO ObITh MOATBEPXKICHO, YTO BHE 3aBUCUMOCTH OT
W3MCHEHUSI BHEIIHUX YCIIOBHH aHamW3a OO0ECIeUMBACTCS MOMyYeHHE CTAaTHCTHUCCKH

JAOCTOBCPHBIX PC3YJILTATOB.
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[Tomy4yeHHBIE AKCHEPUMEHTAIIBHBIE U PACUETHBIE JTAHHBIE CBUIETEIbCTBYIOT, YTO
IUCIIEPCUN JBYX CEpUM OINPEINENICHUH OTIMYAIOTCS HE3HAYMTENBHO, CIIEJ0BATEIIBHO,
pe3ynbTaThl CONOCTABUMBI W METOJIMKA JIOCTOBEpHA. Pe3ynbTaThl IpPOBEICHHBIX

UCTIBITAaHUI TipeicTaBieHb! B Tabmmiie 49.

Tabnuna 49 — Pe3ynbTaThl OnpeiesieHus: MPOMEKYTOUHON MPEeM3nOHHOCTH

CYMMBI (peHOJKapOOHOBBIX KUCIIOT B Tpase V. uniflora

Ne ananuza Conepxanue (peHOJIKapOOHOBBIX KUCIIOT B
HCITBITYEMOM PacTBOpPE B MepecueTe Ha rajiioBYIO
KHUCIOTY, %0
ITpubop 1 [Tpubop 2

1 2,64 2,62

2 2,59 2,12

3 2,57 2,65

4 2,61 2,56

5 2,48 2,53

6 2,55 2,68

7 2,62 2,59

8 2,53 2,67

9 2,67 2,64
Cpennee 3HaUeHUE 2,584 2,628
CrangapTHOE OTKJIOHEHUE 0,0587 0,0605
OTHOCHT. CTaHJIApTHOE 2,28 2,25
orkiionenue (RSD)

Bocnpou3BoiuMoCcTh METOTUKHM KOJTMYECTBEHHOTO OTNPECIICHUS YCTaHABIMBAIIN
B JIByX Jabopatopusx Ha crnekrpodoromerpax CD — 46 B miecTd MOBTOPHOCTAX Ha
oxHOM obOpasie ceiphbs V. uniflora tpassl. [lokasarenab OTHOCHUTEIBLHOTO CTAHIAPTHOTO
OTKJIOHEHUs1 cocTaBuil He Oonee 3,16 %, 4ro mOKa3bIBaeT MPEHU3UOHHOCTH

UCTIOIb30BaHHON MeToAuKH (Tabuma 50).
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Tabmuma 50 — Pe3ynbpTaThl onpenesieHus: BOCIIPOU3BOAUMOCTH

MCTOAUKHU KOJIMICCTBCHHOI'O OIIPCACIICHUA CYMMBI

deHomkapOoHOBBIX KHCIIOT B TpaBe V. uniflora

Ne ananmsa Conepxanue (HheHOIKapOOHOBBIX KHUCIOT
B HCITBITYEMOM PacTBOPE B IepecyeTe Ha
TALIOBYIO KUCTIOTY, %0
1-as maGoparopust | 2-as maboparopus
1 2,74 2,79
2 2,65 2,82
3 2,57 2,77
4 2,69 2,80
5 2,55 2,78
6 2,70 2,74
7 2,61 2,63
8 2,54 2,56
9 2,69 2,12
CpenHee 3HauCHHE 2,64 2,73
CrangaptHOe 0,07293 0,08632
otkioHenue (SD)
OTHOCUTENBLHOE 2,76 3,16
CTaHJIapTHOE
otkinoHeHue (RSD), %

[IpaBWIbHOCTE pa3pabOTAaHHOM METOJMKU YCTAHABIMBAIM C MCIOJIb30BAHUEM
no6aBok CO rajuioBOM KUCIOTHI K UCCIIEAYEMO HaBeCKe ChIphsi. OTHOCUTEIbHAS OIIMOKA

PE3YJIbTATOB OIIBITOB C I[O6aBKaMI/I HC IPCBBIIIACT OTHOCUTCIIbHYIO OH_II/I6Ky CAMHUYHOI'O

onpeAcjiCHUA MW HMCCT OTKIIOHCHHA B CTOPOHY KaK ITIOJOKHTCIBbHBIX,

OTpHULOATCIIbHBIX 3Ha‘IeHI/If/'I, 4TO YKa3bIBACT HAa OTCYTCTBHU CHUCTEMATHYCCKOW OIIMOKH B

npeiaraeMoit Mmeroauke ananmmsa [105, 125, 166].

Cpenamii mokazaTellb B ONBITaX C JIOOABKaMH KHCJIOTHI TaJUIOBOM COCTaBHII

100,21%,, 94TO COOTBETCTBYET peKOoMeHIyeMbIM KputepusiMm (95 — 105 %). Pesysbrarh

orpeiesieHuH MpuBeieHbI B Tabsmie 51.
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Tabnuma 51 — Pe3ynbraThl onpeseneHnii GeHOTKapOOHOBBIX KUCIOT ¢ J0OaBKaMH

KHCJIOTHI TaJUTOBOM K HaBecke chipbs V. uniflora

Conepxxanue | [lo6aBneno |Paccuetnoe |Haitneno (OtkpeiBa- | MeTponoruueckue
CYMMBI CO xucnotel | cogepxka- |PKK, Mr emocts, % | XapakTepUCTHKU
OKK, mr |raxmosoi, mr | HHEe DKK,
MT

25,9 4,2 30,1 30,3 100,66 _
25,9 4,2 30,1 29,5 98,01 X cp=100,21%
25,9 4,2 30,1 30,6 101,66 S2=2,062477
25,9 6,4 32,3 32,9 101,86 SD=1,436132
25,9 6,4 32,3 31,9 98,75 Sx =0,478710
25,9 6,4 32,3 32,5 100,62 AX=3,3174
25,9 8,4 34,3 33,8 98,54 | RSD=11%
25,9 8,4 34,3 34,4 100,29
25,9 8,4 34,3 34,8 101,45

PobacTHOCTh T0JDKHA JOKA3aTh HAJECKHOCTh PE3YIbTATOB aHAJIM3A MPU HEOOIBIITNX
M3MEHEHUSX YCIOBUM aHAIN3a.

Kputepuem i npoBepkd poOacCTHOCTH B pabOTe CIy>)KMJIM — MTOKa3aTesu
CTaOMJIBHOCTU aHAJIU3UPYEMOTO CBIPbsl M CTAaHAAPTHOrO oOpa3lia IpU XpaHEHUHU.
DKCIIEPUMEHTAIBHO YCTAaHOBJIEHO, YTO B TEYEHHUE 3asIBIISIEMOIO CPOKA XPAHEHUS PACTBOpA
CO KucnoTel rajuioBoil B TeueHne 1 Mecsla npu XpaHeHWH B TEMHOM MECTE, COJIEPKaHue
(eHOoIKapOOHOBBIX KUCIOT B NEPECUETE HA KUCIOTY FAJUIOBYIO0 MEHSUIOCh HE3HAYUTEIBHO,
OCTaBasiCh OTHOCHUTEJBHO MOCTOSSHHBIM B pacTBope CO U B aHANM3UPYEMOM MPOOE ChIPbs
V. uniflora.

KomnuectBeHHoe conepkaHue (EHOJBHBIX KHUCIOT B TPaBE HCCIEAYEMBIX BUIOB
poJia ¢uaika rnmpeacTaBieHo B Tabymiie 52.

Tabnuia 52 — Pe3ynbTaThl onpeneneHus coaepxanus HeHOIKapOOHOBBIX KUCIOT

B TpaBe MCCIIEAYEeMbIX BUJIOB poja duaka

No Bun Conepxanne (peHOTKapOOHOBHIX B
/1 MepecUeTe Ha rallJIoBYIO0 KUCIOTY, %
1 V. uniflora 2,59+0,06
2 V. sacchalinensis 3,38+0,05
3 V. langsdorffii 2,93+0,06
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[lpoBeeHHBIMM ~ KCCIIEIOBAHUSMHU  YCTAaHOBIICHO HAWOOJbILIEE  COJEPIKAHUE

(derokapOoHOBBIX KuciIoT B TpaBe V. sacchalinensis u cocrasisier 3,38 %, B Tpase V.

langsdorffii — 2,93 % u V. uniflora — 2,59 %.

5.1.3 O6napy:xeHue yrieBoJaoB, pa3padoTka MeTOANKH KOJIMYeCTBEHHOT 0
onpeieIeHUsI MOHOCAXaPH/I0B B COCTABE MOJIHCAXAPUIHBIX KOMIIJIEKCOB €

HCIIOJIBb30BaAaHUEM CHeKTPO(l)OTOMeTpI/II/I

s oOHapy>KeHHUsl VYTIJIEBOJOB B ChIPbE HCIIOJIL30BAHO BOJHOE H3BJICUCHHUE.
Onpenenenre caxapoB B ChIpb€ MPOBOAWIOCH C MOMOIIBIO KaYECTBEHHOW PEAKIUH, B
OCHOBE KOTOpPOM JICKHUT OKUCICHHE albJACTUIHOM WM TJIMKOJBHBIX TPYIIUPOBOK
MOHOCAaXapuJ0B COJSIMH JIByXBAJCHTHOM MM B WICIIOYHOM cpene (C peakTHUBOM
®enuura). [lpu B3aumonelcTBUM HAOMIOATOCh W3MEHEHHE OKpacku 110 OypoBato-
KpPacHOTO IIBETA U BBIMAJEHUE OCAJKa 3aKUCU MEAH, YTO CBHUJICTEIHCTBOBAJIO O HAJIMYUU
BOCCTaHABJIMBAIOIIMX caxapos (IJ1aBa 2, paznen 2.2).

Pa3paboTka METOAMKM KOJUYECTBEHHOT'O OMPECIICHUS TMOJIMCAXapUIOB METOI0M
IpPaBUMETPUH.

[Ipyu M3ydeHUH BIUSHUS U3MEIBUYEHHOCTU PACTUTEIBHOTO ChIPhsl Ha BBIXOJl CYMMBI
BPIIC ycTaHOBIEHO, YTO ONTUMAIBHOE YCIOBHE DJKCTPAaKUWMW [UIsI 3TOM TPYIIIBI
COCIMHEHUIN OTMEYAETCsI MPH pa3Mepe YaCTHUIl UCCIEAYEMOTO PACTUTEIILHOTO ChIPhS 2 MM.
B nanpHelieM onpenensyioch BIAMSHUE MPOJIOJIKUTEILHOCTH IKCTPAKIIMM HA TOJHOTY
m3pnedeHnss BPIIC u oOwemHOe cooTHomenne ocaxnueHus cymmbl BPIIC BomHOe
U3BJICUEHHUE — CITUPT ITUIIOBLIN 96 %.

[loydeHHbIE pe3yNbTaThl CBUJIECTEIBCTBYIOT, UYTO MAaKCHUMAJIbHOE KOJUYECTBO
BPIIC u3Bnekaercst U3 ChIpbsl MpU €r0 U3METbYEHHOCTH 1 MM. OnTHMaIbHAsI SKCTPAKIIUS
CBIphsl JocTuragach B TeueHue 1,5 gacoB (3 pasa mo 30 MuH). YCTaHOBIIEHO, YTO
MakcuManbHOEe ocaxjaeHue cymmbl BPIIC npoucxomut mnpu COOTHOIIEHWM BOIHOE
U3BJICUCHHE — CITUPT STUIIOBBIH 96 % (1:4). Pe3ynbTaThl mpuBeicHbI B Ta0IuIE 53.

Tabnuua 53 — [TonOop onTUMaNbHBIX YCIOBUM sKcTpakiuuu U ocaxaeHus BPIIC B
tpase V. uniflora
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Hccnenyembrii napamerp | 3HaueHue mapamerpa | KomndyecTBeHHOE coqiepikaHme
BPIIC, %
CrenieHn 1,0 12,43+0,25
M3MEIbYECHHUS, MM 2,0 12,36+0,38
3,0 11,12+0,23
50 9,62+0,29
Bpewms skcrpakiuu, mua | 30 7,14+0,34
60 10,85+0,28
90 12,66+0,39
120 12,44+0,31
O0nemuoe cootHotrenue | 1:1 6,38+0,27
OCaXJICHUSI CyMMBI 1:2 8,15+0,42
BPIIC BoanOE 1:3 12,63+0,31
W3BJICUCHUE — CITUPT 1:4 12,66+0,39
ATHJIOBEIN 96% 1:5 12,66+0,26

K mHemocTtaTkaM H3BECTHOTO TPaBUMETPHUYECKOTO METOJa  ONpEICIICHUS
MOJIUCAXapUJI0B B PACTUTEIHHOM CBIPbE CIIEAYEeT OTHECTH HHU3KYI0 TOYHOCTh H
CHELM(PUYHOCTb, UYTO CBS3aHO C COOCAXIACHHEM COIYTCTBYIOUIUX COEAMHEHUN
(0enkoB). IlosTomMy HamMu OBUT HKCHONB30BaH CHEKTPOPOTOMETPUUECKUN METO/,

HOBBOJI}IIOHIHI;'I IIOJIY4YHUTDb 0oJice TOUHBIC PE3YJIbTAaThI aHAJIN34.

CrniekTpohoTOMETPUUECKUN METO/T OTIPEICTICHUS] MOHOCaXapHuI0B

Jlnsg  ompeneneHuss  MOHOCAXapUIOB B TpaBe  (PUAJKUM  HCHOJIb30BaHa
CHEKTPOPOTOMETPUUECKAS METO/INKA OIpeeTICHNUs MOHOCaXapHJIOB,
npeAyCMaTpUBalOIias TUAPOJIM3, SKCTPAKIMIO BBIIEJICHHBIX YIJIEBOJAOB U OOpa30BaHUs
OKpAILIEHHOTO KOMIUIEKCa MPOAYKTOB TUApoiHM3a (MOHOCaxapuioB) € MHUKPUHOBOU
KHCJIOTOW B IIEJIOYHOM Cpefie, ¢ 00pa30BaHUEM MUKPAMUHOBOM KUCIIOTHI M MOCIEAYIOIUM
M3MEpPEHUEM €ro onTudeckou miaotHoctd [135, 172]. 3a ocHOBY HaMu B3sSiTa METOJMKA
KOJIMYECTBEHHOTO OMNpEACTICHUS CYMMBI TOJMCaXapua0B U CBOOOJHBIX CaxapoB B
nepecuere Ha T1r0K03y ['D XIV u3n. «Martb-u-madexu aucTbs» [38].

[Ipu pa3paboTke MeTONMKH OBUTM TIOJOOpaHbI  CICAYIOIINE TapaMeTphI:
U3MENBYEHHOCTh CHIPhS, BpEMsS OJKCTPAKIMK TMOJUCAXapHUIOB, BpeMs 0Opa3oBaHUs

OKpallICHHOI'O KOMILJICKCA. B pe3yiibTare OBLIO YCTAHOBJICHO, YTO OIITUMAJIbHBIM ABJISICTCA
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WCTIOJIH30BAHNE CBHIPhSI M3MENBYEHHOTO J0 pa3Mepa YacTHll, MPOXOSAIINX CKBO3b CHUTO C
OTBEpCTUAMH pazmepoM 1 MM mipu skcTpakimu B TeueHre 90 MuH.

Memoouxa nposedenuss ananuza: okojo 1 T (TOUYHas HaBeCKa) U3MEIBUYECHHOTO
CBIPhsI TIOMENIATIHN B KOHMUYECKYO KOJIOy BMecTuMocThio 100 mut, mpubasssiimi 40 Mt BObI
U 4 MII KUCIOTBl XJIOPUCTOBOJOPOTHONW KOHIIEHTPUPOBAHHOM, KOJOY COEAMHSIN C
0OpaTHBIM XOJOAWILHUKOM U HarpeBaId Ha KUIIAIIEH BOJsTHON OaHe B TeueHue 45 MuH.
3areM KoOJ0y C COAEPKMMBIM OXJKIAIA 10 KOMHATHOM TeMIepaTyphl IMOA CTpyen
XOJIOAHOM BOJIBI U (DMIIBTPOBAIM YEpe3 S5 CIIOEB Mapiii B MEPHYIO KOJIOY BMECTUMOCTBIO
100 mi. Octatku cheippsi B Koj0e mpoMbiBaii 10 M1 Boael. Mapito ¢ ocTaTKaMu ChIpbst
TIOMETITAJTN B Ty JK€ KOJIOY C CBIPhEM M SKCTPAKITUIO TTOBTOPSUTH €I1I¢ OJMH pa3 yKa3aHHBIM
BbIIIE criocoOoM. [lomydeHHoe u3BIIeUEHHE TIPOIISKUBAIM Yepe3 S5 CI0EB MapiH B Ty JKe
MEpPHYIO KOJIOY, MapJIfO MPOMBIBAIN, JOBOJIMIA OOBEM H3BICUCHHUS BOAOW IO METKH U
niepeMenmBaiy (pactBop A).

B xonunueckyro om0y BmectuMocThio 50 mur momemanm 10.0 mi pactBopa A,
pUOaBIISIIM IO KarulsiM HaTpus Tuapokcua pactBop 40 % o moiydenus pactBopa ¢ pH
4.0 — 4.5. PacTBOp KOJIMYECTBEHHO MEPEHOCUIIM B MEPHYIO KOJIOY BMECTUMOCTHIO 50 M1,
JOBOAMJIM O0BEM pacTBOpa BOJOW JI0 METKH W mepeMemuBaid. [lomydeHHBI pacTBOp
bunbTpoBanu yepe3 Oymaxkublii GunbTp (pactBop b), orOpackiBas mepsbeie 10 — 15 Mo
dbwbTpara. B mepuyro xondy BMectumoctbio 100 M1 momemanu 2,5 mut 1 % pactBopa
MUKPUHOBOM KHUCJIOTHI, 7,5 MJI Hartpusi kapOboHata pactBopa 20 % um 5 M pacTtBOpa
ucnbityeMoro obpasiia. KonOy momemann Ha 10 MUH Ha KHUISIIYIO BOJASHYIO OaHIO,
OXJIXIAIHM 0 KOMHATHOM TEMIIEpaTyphl U TOBOIWIM O00BEM pacTBOpa BOJIOHM IO METKH.
M3Mepsii ONTHYECKYHO TIOTHOCTh HCIBITYEMOTO pacTBOpa M PacTBOpa CTaHAAPTHOTO
o0pa3iia rIFOK03bl Ha CIIEKTPOGOTOMETPE B MAKCUMYME TIOTJIONIEHUS! TIPU JUTMHE BOJIHBI B
obmnactu ot 440 no 600 HM, B KtoBeTe ¢ TomuHOM ciost 10 mM. TlapannensHo u3Mepsu
ONTUYECKYHO IUIOTHOCTh KOMIUIEKCA TJIFOKO3bl C NMUKPUHOBOW KHCJIOTOM B IIEJIOYHOM
cpene.

Y CTaHOBJICHO, YTO CHEKTP MOIJIOMICHUS KOMILIekca MoHocaxapuaoB V. uniflora ¢

MUKPUHOBOW KHCIIOTOM MMEET MaKCUMyM MOTJIOUIEHUS Npy JJIMHE BOJIHBI 46012 HM,
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AHAJIOTMYHBIA MakcuMyM naBail KoMiuiekc CO TIIOKO3bl ¢ NHKPUHOBOW KHCIIOTON
(pucyHnok 40).

A

0,6 -

0,5 +

0,4 -

0,3 +

0,2 +

0,1 7

O T T T 1
400 450 nm 500 550 600

Pucynok 40 — CnekTpbl NOrJIOUIEHHUS KOMIUIEKca IIIoKo3bl (1) M komruiekca
MOHOCaxapHuI0B 13 Haj3eMHoM yactu V. uniflora (2)

Takum 00pa3oMm, HaMH PEKOMEH0BAaHO HCIIOJIB30BATh B KAUECTBE aHAIMTHUUYECKON
JUIMHY BOJHBI 460+2 HM W IPOBOAUTH ONPEIECICHHE CYMMBI MOHOCAXapHUIIOB IOCIE
TUPOJIN3a MOJUCAXAPUIHOTO KOMIUIEKCA B [IEPECUETe Ha TITIOKO3Y.

PactBop cpaBHenus®*. 1 mn 1% pacrtBopa nukpuHOBOW KucioTel U 3 ma 20 %
pacTBOpa HaTpusi KapOoHaTa IMOMEIAIM B MEpHYI0 KojOy. 3atem mpubapmsum 1 mi
pactBopa CO T1JIOKO3BI, MEpPEMEIMBAIA W HarpeBaid Ha BoasHou Oane 90 wmwuH.
ConeprkaHue CyMMbl MOHOCAXapuyIOB MOCIIE THIPOJIM3a MOJIMCcaxapua0oB B MpoleHTax (X)

B TIepeCcUéTe Ha IIIFOK03Y 1 a0COIIOTHO CYX0€ ChIPhE PACCUUTHIBAIIN TI0 hopMyJIe:

¥ — D- my-100-100-100-3
Dy'm-100-25-5:(100—W) ’

®)

rie:
D — ontuyeckast IOTHOCTh UCTIBITYEMOT'O PacTBOPA;
Do — onrrrueckas tiioTHOCTE CO TITIOKO3bI;

I'; M — HABECKa ChIPbA, T;

Mg — HaBecka CO MIOKO3bI, T;
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W — BHakHOCTB ChIpbsL, %.

*Ipumeuanus.

1. [IpuroroBnenue pactBopa cTaHgapTHOro obOpasia rimoko3sl. Okosno 0.05 r
(rounast HaBecka) CO rmmoko3el (DC 42-2419-86), npenBapuTeNbHO BBICYIICHHON MPH
temne-parype 100-105 °C 10 mocTosiHHONM Macchl, pacTBOPSUIA B BOJIE B MEPHOW KOJIOE
BMecTUMOCThIO 100 M1, JOBOAMIM O0BEM pacTBOpa A0 METKH U mnepeMermmBaid. 10 mi
MOJY4YEHHOTO PacTBOpa MEPEHOCHIIN B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJI M IOBOIUIIN
BOJION 0O METKH, INepeMemmnBaii. PacTBOp JOKEH OBITh CBEKEMPHU TOTOBJICHHBIM.

2. [IpuroroBrieHNe NTUKPUHOBOM KHUCIOTHI pactBopa 1 %. 1 r muKpuHOBON
KHACJIOTBHI pacTBopsuii B 90 Mi BoJpl B MepHOM Koibe BMectumocThio 100 M mpu
HArpeBaHUU, 3aT€M OXJIAXKIAJIN U JIOBOJIWIN O0BEM PACTBOpPA B KOJIOE BOJIOM IO METKHU U
nepeMenmBaaid. Cpok TOJHOCTH pacTBOpa, MPH XPAaHEHWH B CKISIHKaX C IMPUTEPTOU
npoOKOil B 3aILIMIIIEHHOM OT CBeTa MecTe 1 mecs.

3. [IpuroroBnenue Hatpus kapooHara pactsopa 20 %. 20 r HaTpusi KapOoHarTa
0€3BOJIHOTO PACTBOPSUIM B BOJIE B MEPHOM K0j10€ BMecTUMOCTHIO 100 MJ1, TOBOIUIN 00BbEM

pacTBOpa B KOJIOE BOIIOﬁ A0 MCTKH U IICPCMCIINBAJIN. CpOK rogHoOCTH pacTBOpa 2 Mceciana.

Mertposnorudyeckue  XapakTepUCTHKH  TMpEACTaBieHbl B Tabmuue 54 U
CBHUJICTEJILCTBYIOT 00 YJIOBJIETBOPUTEIHLHON BOCIIPOM3BOAMMOCTH PE3YIIHTATOB
Ta6nuna 54 — MeTposoruueckue XapakTePUCTUKUA METOIUKHI KOJIMUYECTBEHHOTO
OMpeIeTIEHUsI CYMMbl MOHOCAXapuA0B MOCJE THAPOIN3A MOJUCAXapUI0B B TPaBe

u3ydaeMbIX BUI0B poja Viola

n f X s? S P,% | tfP)| AX E, %

V. uniflora

6 5 7,25 | 0,02114 | 0,14538 | 95 2,57 | 0,153 | 2,10
V. sacchalinensis

6 | 5 | 6,09 | 001366 | 011686 | 95 | 257 ] 0123 | 241
V. langsdorfii

6 5 5,45 | 0,01195 | 0,10931 | 95 2,57 | 0,115 | 2,58
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[lpaBunbHOCT,  pa3pabOTaHHOM  METOAMKH  OMNpENENEHUs  COAEp)KaHUsA
MOHOCAaXapHJ0B B ChIpb€ (PHAKH NPOBEPSIIACh HA MOAEIBHBIX cMecsX ¢ CO TIIOKO3bI.
CpenHuil MPOLIEHT BOCCTAHOBIICHUS B MOJEIIBHBIX CMECSX C ONPEAEICHHBIM COAECPKAaHUEM
rmiok03b1 cocTaBisul 100,53 %. PesynbTathl cciaenoBaHui IPeCTaBIECHbI B TAOIHUIIE 55.

Tabmuma 55 — Pe3ynbpTaThl HcciieIoBaHUM ¢ To0aBkaMu CO TITFOKO3BI

KomuuectBo [loGaBneno | Pacuernoe |Haiineno, |(OTkpbiBa- MeTpoJIOTHUYECKHE
MOHOCaxapu- | TJIIOKO3BI, | COAEPHKAHUE MT €MOCTh, | XapaKTEPUCTUKHU
JIOB TIOCJIE MT TJIFOKO3HI, %
THUIpOJIN3a B MT
aJINKBOTE, MT
6,0 78,5 79,1 100,76 | _
12,5 6,0 78,5 77,8 99,11 | X=100,53%
6,0 78,5 79,7 | 101,53 |S°=138526
9,0 81,5 80,8 99,14 |SD=1,17697
72,5 9,0 81,5 82,2 | 100,86 |Sx=0,39232
9,0 81,5 831 | 101,96 |2x=09L
12,0 84,5 836 | 9803 |oD- LM%
72,5 12,0 84,5 85,2 100,83
12,0 84,5 85,9 101,66

OTtHocuUTeNbHAST OIIMOKA OTBITOB C JI0OABKAMU HAXOIUTCS B MpeJeNiax CIydaHON
OMMOKK  TPEUIOKEHHOM  METOAMKH, UYTO  CBHJIETEILCTBYET 00  OTCYTCTBUU
CUCTEMAaTUYECKOUN OIIHOKH.

B pe3ymbrare  NpOBEACHHBIX  HCCIENOBAHMM  pa3paboTaHa  METOJMKA
KOJIMYECTBEHHOTO OMNPEIEICHUS MOJIMCAXapUI0B B HAA3EMHOM YacCTH HM3y4YaeMbIX BHUIOB
pona ¢uaika METOJOM CHEKTPOPOTOMETPUH. YCTAHOBJICHO COJEpKAHUE CYMMBI
MOJIUCAXapyJIOB B TIEpPECUYETe Ha TITIOKO3Y B UCCIEAYEMBbIX OOBEKTaX COCTABIISJIO B TPaBE
V. uniflora 7,25+0,15 %, — V. sacchalinensis 6,09+0,12 %, — V. langsdorffii 5,45+0,11 %.

[TonmyyeHHbIe pe3yNbTaThl UCIOJIB30BaHbI MU pa3zpadotke npoekra OC “Ouanku

OJTHOIIBETKOBOM TpaBa” u cbopa «bpoHxomucany.

5.2 N3y4yeHune TMHAMHUKH HAKOIJICHUS (DJIABOHOU/IOB M MOJIMCAXAPU/I0B B BUIaX

V. uniflora, V. sacchalinensis, V. langsdorffii
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N3BecTHO, UTO B TE€YEHHE BETETAIMOHHOTO TIEPUOJIA COJCpKAHWE OMOJOTHYECKU
AaKTUBHBIX BEINIECTB B pACTEHUSX TMOJBEPKEHO wu3MeHeHusiM. g omnpezneneHus
ONTUMAJIILHBIX CPOKOB 3arOTOBKM PACTUTENILHOTO ChIPbsi (PMAIKH M3YyYEHO COJEp KaHUe
CyMMbI (priaBOHOHJIOB — B Tiepecuete Ha pyTuH U BPIIC no ¢aszam Bererarmu pacteHuil.
OOpa31bl ChIpbs J1JIs1 KOJMUYECTBEHHOM OLIEHKH (DeHOIBHBIX COSAMHEHUN 3aroTaBIUBaIHU C
Masi 10 TIOCTIEAHEN JEKA bl UIOJISl HA OJHUX U TEX K€ 3aPOCIIsX.

OnpeneneHve AWHAMHUKKA HAaKOIJIEHUS (DJIAaBOHOWJOB U  IOJUCAXapUI0B
MPOBOJIUIIH 1O pa3paboTaHHbIM Hamu MeTtoaukam. Conepskanue ¢aBoHou0B 1 BPTIC
1o (hazaM BereTaIrfy B UCCIEAYEMbIX 00pa3Iiax ChIphsl MIPEICTABICHO B TA0IHIIE S56.

[IpoBeIECHHBIMM ~ UCCIICIOBAaHUSIMM ~ YCTAaHOBJEHO,  YTO  MAaKCHUMAaJIbHOE
KOJIMYECTBEHHOE cojiepkaHue cyMMmbl ¢aBoHouoB 1 BPIIC nakarumiBaeTcst B mepuot
[BETEHUS pACTEHUI U CHUKACTCS K OKOHYAHUIO BETETAI[MIOHHOTO TIEPUO/IA.

Conepxanue (aBoHOUZOB cocTaBasuio B Tpase V. uniflora 1,88 %; — V.
sacchalinensis 1,78 %; — V. langsdorffii 1,93 %. KonunuectBeHHOE coaepKaHHE CYMMBI
BPIIC ycranoBneno B ceippe V. uniflora 12,56 %; — V. sacchalinensis 9,31 %; — V.
langsdorffii 9,84 %. Ceipbe ucclienyeMbIX BHIOB poja (HaaKa MOXKET HCIIOJIb30BaHO
KOMILJIEKCHO JUTS TTOJTy4E€HHUS TTpenapaToB, coaepxaiumx GpeHonpubie coenuuenus u BPTIC.

Taxum 00pa3oM, 3ar0TOBKY HaJI3€MHBIX YacTeH, UCCIEAYEMBIX BUJIOB poja (uaika
1eJIecO00pa3HO MPOBOIUTH BO BpeMsI IIBETCHUS (B TPEThEH JIeKajie Masi — Havase UIoH:).

N3BecTHO, uyTO HakoruieHrne bAB B pacTeHUsIX B pa3IM4HbIE TO/bI BET€Tall MOKET
ornuyarbesi.  [[pOBEIEHHBIMU  HCCIEIOBAaHUSIMU ~ YCTAaHOBJIEHO, YTO  COJIEpP)KaHUE

(daBoHOMIOB B TpaBstHUCTOW 4acTu V. uniflora Bapeupyer He3HauuTenbHO OT 1,67 10

2,03 %,
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Tabnuna 56 — Pe3ynbTarsl nccie0BaHus TMHAMUKY HAKOIUICHUS! CYMMBI (DIaBOHOUIOB U BOJIOPACTBOPUMBIX MOJUCAXAPUIOB

Ha/I36MHOM YacTH U3ydaeMbIX BUI0B poaa Viola

da3zbl V. uniflora V. sacchalinensis V. langsdorffii

BeTeTaIuu Conepxanue, % Conepxanue, % Conepxanue, %
CYMMBI CYMMBI CYMMBI CYMMBI CYMMBI CYMMBI

dbnaBoHOUOB, % BPIIC, % | ¢naBonoumos, % BPIIC, % | ¢pnaBonoumoBs, % BPIIC, %

Haugaio 1,23+0,07 8,15+16 1,04+0,05 5,03+19 1,39+0,05 6,12+16

BETrCTaIluH

Byronuzanus 1,67+0,05 11,24+0,12 1,45+0,03 7,09+11 1,74+0,07 7,66+14

[IBeTeHne 1,88+0,05 12,56+0,19 1,78+0,06 9,31+0,15 1,93+0,05 9,84+0,23

OxonuaHue 1,81+0,06 10,38+0,15 1,62+0,04 7,08+0,12 1,79+0,04 7,59+0,17

LIBETEHUS

IInomoHomICHNE 1,46+0,05 7,12+0,11 1,25+0,07 4,24+0,17 1,39+0,08 4,72+0,15

Conepxanue cymmbl BPIIC B chipbe 110 hazam Beretamuu onpeiesieHo MeTOJ0M TPaBUMETPHUH.
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B Ha/3eMHOM dacTtu V. sacchalinensis — ot 1,52 mo 1,78 %, — V. langsdorffii ot 1,81 g0
2,04 % (tabmuua 57).
Tabauia 57 — Coneprkanue (haaBOHOUAOB B Haa3eMHoi yactu V. uniflora,

V. sacchalinensis u V. langsdorffii, %

MecTo 3aroToBKH I'ox 3aroToBkm
2011 | 2012 | 2013 | 2014
V. uniflora
HpkyTCcKO-CeNnbCKUN 1,81+0,06 1,74+0,04 1,82+0,06 1,88+0,05
paiioH

HpkyTckoit 00J1.
Oxkpect. 1. Amnrapcka | 1,76+0,04 1,71+0,05 1,84+0,04 1,79+0,08
WpxyTckoit 0071.
Oxkpect. n. CasBareeBka | 1,78+0,04 1,67+0,03 1,75+0,07 1,85+0,06

AHTapCKOTO paifoHa

WpxkyTckoit 0071.

TymnyHckuit paiion, | 1,8540,06 1,80+0,04 1,7340,06 | 1,77+0,04
ypouuiie ["app

HpxyTckoit 0071.

Oxkpect. 1. Cmongaka | 1,88+0,05 1,75+0,06 1,84+0,07 1,74+0,05
WpxyTckoit 0071.
Oxkpect. 1. Mansypka | 1,72+0,06 1,64+0,07 1,81+0,05 1,70+0,06
Kauyrckoro paiiona
WpxyTckoit 0071.
TyHKUHCKHHA paiion, | 1,92+0,07 1,81+0,06 1,89+0,05 1,76+0,06
BepxOBbst p. KeIHrapra
PecnyOninka bypsitus
Oxpecrt. 1. 3eNeHblit JIyT, - 1,95+0,07 2,03+£0,05 | 1,84+0,06
Kanckoro paiioHa
KpacHosipckoro kpas

V. sacchalinensis

HpkyTcKO-CenbCKuii 1,69+0,03 1,56+0,04 | 1,74+0,04 1,67+0,05
paiion MpkyTtckoii 0011
Oxkpecr. . Merer 1,58+0,05 1,73+0,05 | 1,62+0,04 1,75+0,04

WpkyTckoit 0011,
Oxkpect. 1. CaBBareeBka | 1,76+0,04 1,68+0,05 | 1,79+0,05 1,70+0,05
WpkyTckoit 0011.
Oxpect. 1. VYcomes- | 1,52+0,05 1,78+0,05 | 1,70+0,04 1,61+0,05
Cubupckoro Hpkyrckoit
001.

Oxpectr. 1. Cmonsaska | 1,73+0,04 1,79+0,04 | 1,86+0,04 1,75+0,05
HpkyTtckoit 0011

V. langsdorffii
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Oxkpect. n. BocTtounblii - 1,85+0,04 | 1,99+0,04 1,83+0,04
CaxalnuHCKoOI 00JI.
Okpect. 1. Kopcakona - 1,90+0,04 | 1,85+0,03 2,04+0,06
CaxalnuHCKoI 001JI.
Oxpect. 1. JlomuHcKa - 1,82+0,03 | 1,94+0,06 1,85+0,04
CaxanuHCKo# 00JI.
Oxpecr. [Toponaticka - 1,96+0,04 | 1,86+0,03 1,94+0,05
CaxanuHCKoM 0011,

HaOmromaroTess Takke HEKOTOPOE OTIMYME 110 HAKOIUICHHIO JTOH TPYIIIBI
MPUPOIHBIX COSAMHEHUN B 3aBHCUMOCTH OT MECT MIPOM3PACTAHUS OJJHOTO U TOTO K€ BHA
(mpunoxenne 3, Tabmua 5). HamOosblee comeprkanue (IIaBOHOMIHBIX COCITMHCHUH
oOHapykeHo B Tpase V. uniflora, 3arorosienHoit B Kanckowm paiione KpacHosipckoro kpast
— 10 2,03 %; — V. sacchalinensis, mpou3spacratoieii B okpectHOCTsX T. CrronsHka — 1,86
%; — V. langsdorffii pactipoctpanenHoit B okpectHOCTsIX T. Kopcakosa — 10 2,04 %.

[lo pe3ynbTaram MpOBEICHHBIX UCCICAOBAHUIN pa3pabOTaHbl MOKA3aTeIU U HOPMBI
KayecTBa Ui ChIpbs “Duanku OJHOUBETKOBOW TpaBa” ¢ yderoMm TpeOoBanuii ['® XIll|
(tabmuna 58) [34, 35 ].

Tabnuua 58 — [Mokazarenu u HOPMbI Ka4eCTBa, pa3padOTaHHBIC JUIs MPOEKTa

(dapmakorneiiHoil ctatby “DUanku 0JHOIIBETKOBOM TpaBa™

HaumenoBanue Metonpbl ananuza [Ipoekt ®C “Duanku
oKa3aTeJs OJIHOIIBETKOBOM TpaBa’
Bremnue npusHaku BU3YAJIbHBIN LIEJIBHOE ChIPHE,
U3MEIBYEHHOE ChIPhE
Mukpockonus no ['® XIII pa3paboTaHa BIEpBbHIE
KauecTBeHHble peakuu MaHUIUHOBAs PEAKIIUS; C oOHapy>KeHue
2% cnUpTOBBIM PACTBOPOM (hIaBOHOHIOB

AJIIOMUHUA XJIOpHUAa

OCaXJICHUE CITUPTOM oOHapyXCHHE
STIJIOBBIM 96% MOJIMCaxapu/IOB
Xpomarorpadus TCX “Silufol UV 2547, oOHapyXeHHE 5 30H
“Copodun” IITCX-AD-B- (h71aBOHOHUIOB
Yo

YucnoBble MOKA3aTeIN
Conepxanve CyMMBbl Co He menee 1 %
(b1aBOHOUIOB B MepecUeTe
Ha PYTUH
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Conepxanve CyMMBbl Cd He MeHee 4 %

MOHOCaXapHUI0B MOCIIe

ruapoauza BPIIC B

nepecuére Ha TIIIOK03Y,%

ODKCTPaKTUBHBIX BEIIECTB, I'o XIv He meuee 30 %

U3BJIEKAEMBIX BOJION

OKCTPaKTUBHBIX BEIIECTB, Iro Xiv He menee 40 %

M3BJICKAEMBIX CITUPTOM

3Tua0BEIM 70%

BiaxxHOCTB o X1v He 6oiee 12 %

3o011a o0mIas I'eo XIv He 6ostee 13 %

3oJ1a, HEpAaCTBOPUMAS B I'o Xiv He 6outee 3 %

XJIOPUCTOBOIOPOJHOM

KHCJIOTE

[TosxenTeBIIne TUCTHS U o Xiv He 6oaee 7 %

cTedaun

Hpyrue yactu pacTeHHs I'o Xiv He 6onee 3 %

(TUTOBI, CTBOPKH TUIOIOB,

KOpHEiN)

Opranuyeckasi IpuMeCh I'd X1V He 6osee 3 %

MuHnepasibHasi TPUMECH I'd X1V He 6osee 1 %

Mukpobuonoruyeckas I'o X1v kareropus 4A

YHUCTOTA

ConepxkaHue TSHKEIbIX I'o X1V He nipesbimaet 0,01 %

METAJIJIOB

Paanonykiu bl I'eo XIiv COOTBETCTBUE
OdC.1.5.3.0001.15

OcTaTo4yHbIC KOJINUYECTBA I'o X1v COOTBETCTBHE

IIECTUINIOB OdPC.1.5.3.00011.15

[lo pe3ynpbTaTaM KOMIUIEKCHBIX HCCIEAOBAaHWM pa3padoTaHa, yTBEpXKIeHa
JIOKYMEHTAIIMs ¥ TOJTY4YEHbI CBUCTEIHLCTBA O TOCYIAPCTBEHHON PErucTpallii Ha (huaiky
oanomnBeTkoByt0 Ne RU.77.99.11.003.E.008302.04.11. ot 01.04.2011 r. (mpunoxenue 6.1)
pa3zpaboTaH U TOJATOTOBJIEH K paccMoTpeHuto mpoekT PC «Duajku OJHOIBETKOBOMN

TpaBa» (npuioxenue 4.1).

BuiBoabI K ri1aBe 5

1. C yuetoM Bkiaga (JIaBOHOHWIOB B (PapMaKOTEPANEBTUYECKYIO AKTHBHOCTH

¢uanok pazpaboTaHa METOAMKA KOJMYECTBEHHOI'O OIpPENENICHHS CYMMBbI (hIaBOHOMIHBIX
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COEIMHEHUH B TpaBe BUAOB poja ¢ualka ¢ HCHOJIb30BaHHEM UG (depeHIaTIbHOMI
criektpodoromerpun. Copnepkanne (1aBOHOMIOB B HajzemHor dactm V. uniflora
cocraBisieT ot 1,64 no 2,03 %; — duanku caxamuHckoi ot 1,56 10 1,86 % u — duanku
Jlaurcnopda ot 1,82 mo 2,04 %. YcranoBiena HopMa cofiepxkaHus (IaBOHOUIOB B ChIPbE
— He MeHee 1 %. MeTouKa KOJTMYeCTBEHHOTO OonpeieieHs ()IaBOHOUIOB BATUIMPOBaHA
10 TIOKa3aTeJIsIM: TIPaBUIIBHOCTh, JIMHEHHOCTh, BOCTIPON3BOIUMOCTb.

2. Pazpaborama  MeTromMKa — KOJWYECTBEHHOTO  ONPEICIICHUS  CyMMBI
(beHONMKapOOHOBBIX KHCIIOT METOJIOM CHEKTPO(POTOMETPHH B IEpecdyeTe Ha TaJUIOBYIO
KHCJOTY. YCTaHOBIIEHO COJEP)KaHUE CYMMBbI (PEHOJKapOOHOBBIX KHUCIOT B TpaBe V.
uniflora ot 2,59 1o 2,81 %; — V. sacchalinensis ot 3,05 no 3,38 %; — V. langsdorffii ot 2,65
1m0 293  %. Meroquka ~BaIMIMpPOBaHA MO  MOKa3aTelIM  MOBTOPSIEMOCTD,
BOCIIPOU3BOIUMOCTb, TIPABUIBHOCTb, TMHEHHOCTD.

3. Conepxannie BPIIC onpenenenHoe MeTOIOM IpaBUMETPUU BapbUPOBAJIO B
tpae V. uniflora or 11,12 g0 12,56 %; — ¢uanku caxamiuckoii ot 7,27 o 8,31 % u — V.
langsdorffii ot 8,84 mo 9,31 %. Ycranosinena Hopma coxaepxanus BPIIC B tpaBe
uccieayeMbix BUoB — He MeHee 6 %. CojepaHne MOHOCAXapHI0B OMPEICIIEHHOE C
UCTIOJIb30BaHMEM CHEKTPO(OTOMETpHH B TIEpecueTe Ha TIIOKO3Y COCTAaBWIIO: B TpaBe V.
uniflora 7,25 %; — V. sacchalinensis — 5,09 %; — V. langsdorffii 4,45 %.

4. Onpenenena quHaMuka HakoruieHuss BAB B cbipbe m3ydaembIx BUIOB 1O ¢azam
pasBuTHA pacTeHuil. ONTUMalbHBIE CPOKHM 3aroToBKH st ceipes V. uniflora, V.
langsdorffii u V. sacchalinensis — mepuoa MaccoBOro BETEHUS PACTCHUIA.

5. Pa3paGotanbl 4mcioBbIe TOKazaTenu kadectBa V. uniflora, BkimodyeHHbIe B
3aperucTpUpOBaHHbIC HOpMATUBHBIE HOKyMeHThI: TY 9197-020-35639773-11 «Duanka
onHorBeTkoBas»y; TY 9197-035-35639773-11 c6op «bponxomucan» u mpoekt OC

«Puanku OJTHOLBETKOBOU TPABAY.
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I')TABA 6 PABPABOTKA U CTAHIAPTU3AIIUA PACTUTEJIBHBIX
CPEJACTB HA OCHOBE VIOLA UNIFLORA TPABBI

6.1 PazpaGoTka crnoco0a mosry4eHust IKCTPAKTA IyCTOr0

Cpenu mpemapaToB, IONyY4aeMbIX W3 PACTCHHM, TEPCIICKTUBHBIME SBIISTFOTCS
HKCTPAKTHI, UMEIOIINE CYIIECTBEHHbBIC MPEUMYIIECTBA MEPE] TPAAUIIMOHHBIMU OTBAPAMU
¥ HACTOSIMU HE TOJBKO TIO TIOJTHOTE M3BJICUCHUST OMOJIOTUICCKHA aKTHBHBIX BEIIECTB, HO U
10 yIOOCTBY TNPUMEHEHHS. OKCTPAKThI HCIIONB3YIOTCS B KadecTBE CYOCTaHIMA B
MIPOU3BOJICTBE TAOJIETOK, Tejel, Ma3el, CYNIo3UTOPUEB U JAPYTUX JICKAPCTBEHHBIX (HOpM
[142].

[Mockosnbky Ham3emHas 4acth V. uniflora comepxut pasnudHbie OHOJOTHYECKH
akTUBHBIC BemiecTBa ((haBoHOUBI, (HEHOIKAPOOHOBBIE KHUCIOTHI, MOJIUCAXAPUABl U
JPyTHe COEIMHEHUs1) HaMu Oblla MOCTaBJeHa 3ajadya HauboJsiee MOJHOTO KOMITJIEKCHOTO
UCTOJIb30BAHUSI PACTUTEIHLHOTO OOBEKTa, T.€. TOJYYEHHE BOJIHO-CITUPTOBOTO (TYCTOTO)
9KCTPAKTa ¥ BOJIOPACTBOPUMBIX MOJIMCAXAPHIHBIX KOMILICKCOB (PHCYHOK 41).

Ha mnepBom orame omnpeneneHbl ONTUMAIbHBIE YCIOBUS JKCTparupoBaHUs
(b1aBoHOUOB, (DEHOIKAPOOHOBBIX KHUCIOT M DKCTPAKTHUBHBIX BEIIECTB: OSKCTPAreHT,
CTETIeHb M3MEJIBUEHHOCTH PACTUTEIILHOTO CHIPhS, COOTHOIIEHUE CHIPhSI M IKCTPArcHTa.
Pesynbratel onpenenenuii npuseaeHsl B Tadbmuie 59. [lomyueHHbIEe TaHHBIE TOKA3BIBAIOT,
YTO HAWOOJBIIMN BBIXOJl SKCTPAKTUBHBIX BELIECTB, (hIABOHOMUJIOB U (HEHOIKAPOOHOBBIX
KHUCJIOT OTMEYAeTCs MPU UCTOIL30BaHUHU B KaUECTBE AKCTpareHTa crupta 3tusiooro 70%
Y U3MEITLYCHHOCTH ChIPhs 1-2 MMm.

[Tpu ornpeneneHUM ONTUMATBHOTO COOTHOIIICHHUS ChIPbE — SKCTPAreHT YCTAaHOBJICHO,
YTO MaKCUMaJbHOE  KOJHMYECTBO OKCTPAKTHBHBIX  BEMIECTB, (DIABOHOMIOB U
(beHOIKapOOHOBBIX KUCIIOT M3BJieKaeTcs B cooTHomeHnn 1:20. Pe3ynbraTsl ipeacTaBaeHb

B Tadmute 60.
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Tabmmma 59 — daxTopsr, Brwstonre Ha BeIxo bBAB u3 ceipbs V. uniflora

[TapameTpsr DKCTpareHt M3MeNnb4eHHOCTh CHIPhSI, MM
cnupT STIITOBBIN 70 %
CTIIHPT CTIHPT CIUPT 1,0 2,0 3,0 50
stusoBbii 40 | 3TunoBskIi 70 | 3THIIOBBIN 95
% % %

CymMma 1,55+0,09 % | 1,84+0,07 % | 1,03+0,21 % | 1,88+0,11 % | 1,81+0,06 % | 1,64+0,12 % |1,32+0,12 %
(h1aBoHOUTIOB (B
nepecyere Ha pyTHH)

CymMma 2,35+0,07 % | 2,60+0,05% | 1,85+0,08 % | 2,60+0,06 % | 2,49+0,07 % | 2,31+0,09 % |2,11+0,07 %
(heHoTKapOOHOBBIX
KUCIOT (B Tmepecyere
Ha raJlIOBYIO KUCJIOTY)
OKCTpaKTUBHBIE 35,840,77 % |43,87+0,91 % |30,25+0,84 % | 39,64+0,98 % 143,81+0,81 % ©41,12+0,72 % (38,81+1,03 %

BCIIIECCTBA




Tabmuma 60 — Ormpenenenue TapaMeTpOB SKCTPAKIUM CYMMBI OHOJIOTHYECKU

aKTUBHBIX BemiecTB B TpaBe V. uniflora B 3aBHCMMOCTH OT COOTHOIICHHS CHIPhE —
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IKCTpareHT
Cootnowenne | Conepxanue cyMMbl | ConepaHue  CyMMbI | DKCTPaKTHUBHbBIE
CBIpBE — | (hmaBoHOUIOB B | (peHOJIKapOOHOBBIX BEILIECTBA, %o
AKCTPAreHT HepecyeTe Ha pyTuH, % | KUCJIOT B IEpecyeTe Ha

raJUIOBYIO KUCIIOTY, %0
1:10 He punbTpyercs HEe QUIbTpyeTcs HE QUIBTpYeTCs
1:15 1,80+0,06 2,49+0,07 42,12+0,83
1: 20 1,88+0,09 2,60+0,04 44,27+0,77
1: 50 1,74+0,04 2,52+0,06 40,68+0,94

O,Z[HI/IM N3 KIKOYCBBIX BOIIPOCOB IIPpU ISKCTPAIMPOBAHHUHU PACTHUTCIILBHOI'O ChIPbA
ABIIACTCA BBI60p METOAAa H3BJICUYCHMUA. B SKCIICPUMCHTC HaMU aHpO6I/IpOBaHBI MCTO/BbI.

IICPKOJEINUHN, PCIICPKOJLIINN U pCMallCpalirii. P€3YJIBTaTBI HCCIICAOBAaHN:A IIPCACTABIICHLI B

Ta0smie 61.

Ta6mmma 61 — Bimsiaue MeTo1oB sKcTpakiuu Ha Beixo BAB u3 ceipbs V. uniflora

Meron 3kcTpakumu CopnepxaHue CyMMBI ConepxaHue CyMMBI
(h1aBOHOUIOB B TIepecyeTe (beHOIKapOOHOBBIX KUCIIOT B
Ha pyTuH, % NIEPECUYETE HA TAJUIOBYIO
KUCTIOTY, %
[epxomsimst 3,68+0,08 5,58+0,04
3,87 +0,05 5,77+0,06
4,11+0,07 6,12+0,05
Penepkosimmst 4,02+0,05 6,24+0,04
4,294+0,04 6,01+0,06
3,98+0,07 5,83+0,07
Pemariepanus 3,124+0,06 4,51+0,05
2,91+0,09 5,79+0,08
2,88+0,04 4,85+0,06
YcraHoBiEHO, MakCHUMaJibHOE  KonnuecTBO bAB  wm3Biekaerca mnpu

HCII0JIB30BAHUH MCTOAA PCIICPKOJLALINH.

H3MenbueHHOe BO3AYIIHO-CYXO0€ ChIPhE IKCTPArupoBain criupToM 3TuiioBbiM 70 %,

IMOCKOJIbKY MAaKCHUMAJIbHOC KOJHNYCCTBO (I)J'IaBOHOI/II[HBIX COGI[I/IHCHI/Iﬁ HU3BJICKACTCA O3TUM
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pactBoputeneM (Tabnmma 59). DKCTpaKT MoMydand METOIIOM pPENEepKOJIIMKM B OaTtapee,
COCTOSIIIIEH U3 IIECTH MEPKOISITOPOB MO CXEME 3aBEpIICHHOTO 1uKia [24, 142, 148, 185].
KonuyecTBeHHYI0 OLIEHKY (hJ1aBOHOUIOB, (HDEHOJKapOOHOBBIX KHCIOT U AKCTPAKTUBHBIX
BEIIECTB B TPOIECCE OSKCTPArUpOBAHUS ChIPbS TPOBOIWIA TI0 aJalTUPOBAHHBIM
meroaukam u I'® 13 (rmasa 5, pasmen 5.1.1).

[Tomy4yeHHBIN BOJHO-CIMPTOBOM KCTPAKT JJISl OYMCTKA OT OaJJIAaCTHBIX BEIIECTB
OTCTauBasM Ipu Temriepatype 6 — 8 °C Ha IPOTHKEHUU MATH CYTOK U (PUIBTPOBAIU IS
yIQJICHUST CMOJ U APYTHX conmyTcTByronmx BeiecTs [202]. CryieHue BOIHO-CITUPTOBOM
BBITSDKKH TIpoBOAMIN 1o BakyymoM mpu 50 — 60 °C ¢ ucnosip3oBaHHEM POTOPHOTO
ucnaputenss RVO-64 (Uexus).

[locne ynmaneHus pacTBOpUTENS MPOAYKT MPEACTABISI COOOWM TYCTYHO BSI3KYIO
Maccy TEMHO-Oyporo 1BeTa co cJIadbIM 3araxoM. DKCTPAKT XOPOIIO PACTBOPUM B CIIUPTE
ATUJIOBOM, XYK€ pAcTBOpsAETCS B BOJE, HEpacTBOpUM B xjopodopme u sdupe.
ConeprkaHue BIIary B 9KCTPaKTe rycToM cocTaBiser 22,124+2,05 %.

Ipor 1 (pucyHok 41), ocraBimiics TIOCIIE TIOJXYyYEHHS BOJIHO-CITUPTOBOTO
OKCTPAKTa, MCIOJIB30BAIM JJIs BBIJCICHUS TOJUCAXapUIHBIX KOMIUIEKCOB. BHauane u3
Hero Oblia MpOBeJeHa pereHepanys cnupra stuiioBoro. [locne yganenus cnupra mpot 1
TPEXKPATHO 3KCTPAarMpoOBaId BOJOW (COOTHOIIEHHUE ChIPbsI M AKcTpareHTa 1:15) mo 2,5
gaca ripu temriepatype 85 — 90 °C. B nanbHelieM BoJIHOE M3BJICYCHUE (DUIBLTPOBATIN H
yhapuBajii TIOJT BaKyyMOM, TMpPU O3TOM Ui COQJTaHCUPOBAHUS TEMIIEPATypHOTO
BO3ICUCTBUSI TPUMEHSUTM  JpOOHYI0 OTroHKy. CrymiéHHOe BOJHOE W3BIICUYCHUE
BBICYIIIMBAJIM B BAaKyyM-CYIIIHIILHOM TIKady. BbIXoa cyxoro skcTpakTa BOJOPaCTBOPUMBIX
nosicaxapusioB (BPIIC) coctasmsut B cpennem 12,15 %.

Beinenennbiii  komimiekc BPIIC  mpencraBisin  coboit  aMOpdHBIA  TOPOIIOK
JKEJITOBATO-CEPOro 1IBETA, PACTBOPUMBINA B BOJIE, B BOJHBIX PacTBOpaxX KHUCIIOT U IIEJI0UeH,
HO HE PACTBOPYMM B OPraHWYECKHX DPACTBOPUTENSX; OCAKIACTCS CIUPTOM U AIl[ETOHOM.
[locne KWCIOTHOTO THAPOJIM3a JAHHBIM KOMIUIEKC JA€T TOJIOKUTEIBHYIO PEAKIHIO C

peaktuBoMm DennHra.
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MNonyyeHue MoaroToBKa
BOAbI pacTUTeNbHOro
OYULLLEHHOM CblpbA
v v
Boaa ounueHHasn, Cnupt JKCTpaKuma, T'ycroii
CNUPT 3TUNOBLIN » OTWNOBLIN | —» OTCTaMBaHME MPU6—8 [ » sKcTpaKT
95 % 70 % °C, punbTpOBaHME,
KOHLUEHTPMpPOBaHME Nog,
BaKyyMOM
v
[port 1
Perenepanus
9KCTpareHTa
| Boaa DKCTpaKumsa, BogHoe OcaxaeHune
| ounieHHas L»| PWIbTPOBaHME, | ylouuenTpUp. Lo cnnpTom BPIIC
| 85-90°C KOHLLEHTPUP. No4 U3B/IeYeHme 3TMNoBbIM 96 %, | Komm-
BaKyyMOM dnNbTPOBaHME, JIeKC
i BaKyyM. CYLLKa
Wpot 2
A
o)
KcTpakuma cmecsio (0,5 % BoaHo-Kkucnoe OcaxkaeHune
o N
aMMOHMA okcanat n 0,5 % KOHLLEHTPMP. cnnpTom IlekTHHOBBIH
> KOMILIEKC
KMC/I0Ta LiaBenesas), “3BaeYeHNe 5TMN0BbIM 96 %,
KOHUEHTPUPOBaHMeE Nog, dunbTPOBaHHe,
Bakyymom BaKyyM. CyLLKa

Pucynok 41 — Cxema nostydenusi cyocrannmii u3 tpasbl V. uniflora ¢ ucnonb3oBanuem

pecypcocOeperarolieiil TeXHOJIOTHH
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[Ipot 2, ocraBmmiics mocne BbiaeneHuss BPIIC, TpexkpaTHO »KCTparupoBain
cmechto (0,5 % ammonust okcanar u 0,5 % KucioTa 1maBeneBas), MoJTy4eHHbIC N3BJICUCHUS
O00BbeIMHSU, (PWIBTPOBAIA M CTYIMAIM TIOJT BaKyyMOM, C MPUMEHEHHEM pPOTOPHOTO
HCTIApUTETst, 10 /3 OT IepBOHAYATBHOTO 00BEMA. 3aTeM KOHIEHTPUPOBAHHYIO BBITSIKKY

OCOKIAM CHOUPTOM ATWIOBBIM 96 %, 0caZioKk OTQUIBTPOBBIBAIM U BBICYIIMBAIA C
UCITOJIb30BAHUEM BaKyyMHOW CYIIKH. BBIXOJ CyXoro mpoaykra (IIEKTHHOBBIC BEIICCTBA)
coctaBisi B cpenHeM 16,3 %. IleKTHHOBBIN KOMITIEKC MO (PU3UYECKUM CBOWCTBAM
MIPEJICTaBIIsUT cOOOM aMOP(HBIA MOPOIIOK CBETJIO-CEPOro I[BETa, PaCTBOPUMBINH B BOJIE.
Boansie pactBopsl 11B ocaxparorcss 1 %-HbiM cynbdara amoMuHUs ¢ 00Opa3oBaHUEM
[IEKTATOB.

CopepxaHue SKCTPAKTUBHBIX BEIIECTB, MU3BJIEKAEMBIX CIIUPTOM ATHIOBEIM 70 %,
cocrasuiio 42,6 %.

Taxkum oOpazom, u3 ceipbs V. uniflora mosaydensr 3 cyOcTaHIIMK: TYCTOM SKCTPAKT,

BOAOPACTBOPHUMBIC ITOJIMCAXapu bl U IICKTHHOBLIC BCIICCTBA.

6.2 UcciienoBanne aMUHOKHMCJIOT, MAKPO- 1 MUKPO3JIEMEHTHOI0 COCTaBa

kcTpakTa rycroro V. uniflora

Hccnedosanue cocmasa amunokuciom TpoBoauid B 3kctpakre V. uniflora na
AMUHOKHUCIIOTHOM  aHanm3atope. CBs3aHHbIE aMHWHOKHCIIOTHI — ONPEACIIIN  TOCIIe
KHCJIOTHOTO THApONM3a. B pe3ysbrare MpoBEICHHBIX MCCICIOBAHUNA UACHTU(UITUPOBAHO
19 aMHUHOKHUCIIOT, 6 M3 HUX SBISIOTCS He3aMeHUMBbIMH. Cpeu cBOOOIHBIX aMHHOKHUCIIOT
npeodIaialoT acraparit, IUCTENH, BAJIMH; U3 CBSI3aHHBIX aMUHOKHCIIOT — TJTyTaMHUHOBAs
KHCJIOTa, QpTUHHH U [IUCTEHH. Pe3ymbTaThl HCCieI0BaHui TIPUBEACHBI B TabuIle 62.

Tabnua 62 — AMHHOKHCIIOTHBIHM cOCcTaB 3KcTpakTa rycroro V. uniflora

No AMMHOKHCIIOTBI Conepxanue, Mr/t

n/n CB0oGOIHBIE CBs13aHHBIE
(mocne rumponr3a)

1 | AcnaparnHoBas KMCJIOTa 0,34 0,38
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Ne AMMWHOKHUCIIOTBI Conepxanue, Mr/t
/1 CBoOo1HbBIE CBs3aHHBIE
(mocie ruaposr3a)
2 Tpeonun™ 0,15 0,17
3 Cepun 0,23 0,31
4 Acnaparux 0,90 1,75
5 ['myTamMuHOBAsI KHCIIOTA 0,03 0,94
6 [Tponuu 0,40 0,58
7 JRRI07000705 0,36 0,46
8 Aanun 0,02 0,08
9 Baauu* 0,41 0,49
10 | Hucreun 0,46 0,60
11 | Uzonenmu* 0,39 0,51
12 | Jlefiuuua* 0,16 0,21
13 | Tupo3un 0,04 0,04
14 | ®enunanagug™® 0,22 0,26
15 | y- amuHOMAacCIIsIHAs KUCIIOTa 0,09 0,15
16 | DranoiamMuH 0,07 0,12
17 | JIu3zup* 0,06 0,11
18 | I'mctuaun 0,08 0,17
19 | Aprunun 0,30 0,82
CyMMa HE3aMEHUMBIX KHCIIOT™ 1,24 1,58
CymMmMa 3aMEHUMBIX KHUCIIOT 2,98 6,02
OO6m1as cymMMa KUCIIOT 4,22 7,60

HpI/IMe‘IaHI/ICI * — He3aMEHUMBIC aMHUHOKHCIIOTBI

Onpedenenue  mMakpo- u

peHTreHo(IyopeciieHTHOTO aHanmu3a B 3kctpakte V. uniflora onpenenen 21 snemeHT n

MUKPOITIEMEHNTHO2O

cocmasa. C

YCTAHOBJICHO UX CoJiepKaHue. Pe3ynbTaThl uccienoBanuii MpyuBeACHbI B TabuIe 63.

Tabnuna 63— DaeMeHTHBIN cocTaB dkcTpakTa rycroro V. uniflora

DneMeHT Conepxanue, % DJIeMEHT Conepxanue, ppm
Kamuii (K) 7,54 + 0,020 bapwuii (Ba) 6+2
Keneso (Fe) 0,0028 + 0,001 bpowm (Br) <1
Kanbiuit (Ca) 0,008 + 0,003 Mapranern (Mn) 8+3
Kpemnunii (Si) 0,022 + 0,006 Menp (Cu) 10 +3
Marnuit (Mg) 0,147+ 0,014 Huxkensb (N1) 11+3
Hatpuii (Na) 0,010 £ 0,002 Py6uamii (Rb) 18 £ 10
Cepa (S) 0,193 + 0,006 Caunern (Pb) <3

IIOMOIIIBIO
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dochop (P) 0,27+ 0,010 Ctponmmii (Sr) <2

Xnop (CI) 1,673 + 0,080 Turan (T1) <3

Amromunuii (Al) 0,0023+0,001 Xpowm (Cr) <3
Husk (Zn) 65+ 6

*TIpumeuanue: conepkanue snementoB Br, Pb, Sr, Ti u Cr MenblIie npezaena
OOHapYKCHHSI.

VccrmenoBanue 3JIEMEHTHOTO COCTaBa TYCTOTO SKCTpPaKTa IIOKAa3aJio BBICOKOE
COZIep)KaHUe >KM3HEHHO BAXHBIX 3ieMeHTOB: Kamus — 7,54+ 0,020%, ¢ocdopa — 0,27+

0,010%, maruus — 0,147+ 0,014%.

6.3 Cranpapruszanus 3KkcTpakra rycroro V. uniflora

CrangapTu3aiyio SKCTpaKTa ryCToro MPOBOJIMIA B COOTBETCTBUU C TPEOOBAHUSIMU
['ocynapcrBenHol dapmakonen Poccuiickort ®@eneparuu X1 u3n. mo BHemHeMy BUAY,
coniepkannto BAB ((1aBoHOMIOB); TSDKEIIBIX METAJLIOB.

Kauecmeennwiti ananuz. CoctaB (EHONBHBIX COEAMHEHUHN DKCTpaKTa TycTtoro V.
uniflora ycranasmiamum meromom TCX Ha xpomatorpadudueckux rmiactuakax («Silufol
UV 254y; «Copbodum» I[ITCX-AD-B-YO). TlomBmxHON (a3oii COyXuam CHUCTEMBI
pacTBOpUTEIICH: STHIIAIETaT — KHUCI0Ta MypaBbuHas — Boaa (65:15:20), xmopodopm —
yKkcycHast kuciota (9:1), 6enzon — stunanerar (11:9), stunanerar — netposieliHblil ddup
40-70 (3:1). B pesynbrare uneHTUUIMPOBAHBI (HIABOHOWIHBIE COCTUHEHMS: PYTHH,
KBEPIICTUH M ITUHAPO3UT; (DeHOIKapOOHOBIE KUCIOTHI: TajioBast, KoeitHas, [IMKoOpHeBas,
depysoBas u Apyrue.

Konuuecmeennwiii ananus. OnpenencHue coaep)kaHus CyMMbI (JIaBOHOWIIOB B
OKCTPAKTE TYCTOM TIPOBOJMIIA TIO aJalTHPOBAHHOW METOAMKE, pa3pabOTaHHON B XOje
uccienoBanuii s tpasel V. uniflora (rmaBa 5, pasmen 5.1.1). Juddepennmanbubiii
CTEKTp AKCTPAKTa, MOJIYYCHHOTO M3 TPaBbl (PHAIKH, UMEET MAKCUMYM TIOTJIONICHHS TPU
nyHe BoJIHBI 410 HM U coBmazaeT ¢ TakoBbiM CO pytuHa ¢ 5 % criupTOBBIM pacTBOPOM
AMOMUHUSL  XJopuja. Takum 00pa3oMm, TMPEIIOKEHO HWCIOJIb30BaTh B KAa4deCTBE

aHAJIMTHYECKOM TiHY BOoIHBI 410 HM [3].
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Memoouka onpedenenus. Oxono 0,25 r (TouHas HaBeCKa) IKCTpaKTa rycroro V.

uniflora momeramu B mepHyro konOy BMecTEMocThio 100 mut, pactBopstmm 50 i
cnupta 3TrioBoro 70 %, 3atem 3TUM K€ pacTBOpUTEIeM 00bEM JTOBOIMIM A0 METKU U
nepeMemuBaii. PactBop QuubTpoBanu yepe3 OyMaKHBIM (GUIBTP, CMOYCHHBIN
CIIUPTOM 3TOM K€ KOHLIEHTpaIuu, oropacsiBas niepsbie 10 mit (pactBop A).

B MepHy10 K010y BMECTUMOCTBIO 25 MII OMEIAIN 2 MJI pacTBopa A, npuOaBisuv
4 mn1 5 % pactBopa amroMuHMS xyopuaa B cripte dTriioBoM 70 %, gepes 10 muna — 0,1 mut
3 % pacTBOpa KUCJIOTHI YKCYCHON U JOBOAMJIM CHMPTOM TOM K€ KOHIIEHTPALMU IO METKU
(pactBop b). Uepes 30 MuHYT wu3MEpsUId ONTHYECKYIO IUIOTHOCTH pacTBOpa Ha
creKTpooToMeTpe npH JuiMHE BOJIHBI 410 HM B KIOBETE C TOJIIMHOM padoyero cios 10
MM. /[ TOro 4TOOBI UCKIIFOYMTH BO3MOYKHOE BIIMSHUE OKPALIEHHBIX COITyTCTBYIOLIMX
COCIMHEHUH Ha XOJ] KOJIMYECTBEHHOTO aHAJM3a B KAauyeCTBE pacTBOpa CpPaBHEHHS
UCIOJIb30BAJIM PACTBOP, BKIItoUaromuii 2 mit pactBop A, 0,1 M 3% KHUCTIOTHI YKCYCHOM U
JIOBEICHHBIN cupToM 3TIUIOBBIM 70 % 110 METKM B MEpHOM K0j10€ BMECTUMOCTBIO 25 MIL
[apaniensHO M3MEPSUIIM ONTHUYECKYIO TUIOTHOCTH pacTBopa CO pyTMHA € aTIOMHUHUS
XJIOPUJIOM, TIPUTOTOBJICHHOTO aHAJIOTMYHO UCIIBITYEMBIM PAaCTBOPAM.

Conepxanre cymMmbl (DJ1aBOHOMIOB B TiepecueTe Ha PYTHH W aOCONIOTHO CyXOH

AKCTPAKT B nportieHTax (X) BBIYUCISUU 10 (opMyJIe:

D-100 25 my-1:-P:100-100

X = (6)

"~ Dpm-2-100-25-100-(100—W) ’

rIe:

D — ontudeckast IiIOTHOCTh UCTIBITYEMOI'O PAcTaBop;

D, — ontrueckas mioTHOCTh pacTBopa komiuiekca CO pyTuHa;
M — HaBecKa SKCTPAKTA T'yCTOro, T;

My — HaBecka CO pyTuHa, T;

P — coneprkanue ocHoBHOTO BemiectBa B CO pytuna, %;

W — BIa)XHOCTB 3KCTpakTa rycroro, %.
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Pe3ynbTaThl KOMMYECTBEHHBIX ONpeAeTIeHUN (PIaBOHOMIOB B T'yCTOM 3KCTpakTe V.
uniflora mpencraBnenst B Tabmume 64. ConmepkaHue (QIABOHOMIOB B IKCTPAKTE B
niepecyere Ha pyTHH Bapbuposaio ot 3,89+0,05 no 4,35+0,08 %.
Tabnuma 64 — MeTtposorudeckie XapakTepUCTUKNA METOTUKN KOJIMYECTBEHHOTO

OIpEe/IeIICHUs] CYMMBI (hJIaBOHOUIOB B KCTpakTe ryctom V. uniflora

n X s? S P.% | t(P,f) AX £

5 4,06 | 0,00555 | 0,074438 | 95 2,78 0,09 | 2,22%
5 3,89 | 0,00138 | 0,037148 | 95 2,78 0,05 | 1,29%
5 419 | 0,00257 | 0,050695 | 95 2,78 0,06 | 1,43%
5 435 | 0,00262 | 0,051185 | 95 2,78 0,08 | 1,38%
5 429 | 0,00305 | 0,055226 | 95 2,78 0,07 | 1,63%

[TpoBeieHHBIC UCCIICIOBAHUS 0 CTaHAApPTHU3alnU 3KcTpakta rycroro V. uniflora
npezcTaBieHb! B Tabmmie 65.

Tabmuma 65 — Pe3ysbpTaThl cTaHaapTU3aliu 3KkcTpakTa rycroro V. uniflora

[lapameTpsl cTaHAApTU3AINN Pesynbrare! anamza

Onmcanune rycras Bsi3Kas Macca TEeMHO-Oyporo IiBeTa
3amax cl1a0bIH
Bnaxnocts He 6oitee, % 25 %

Coneprxanue (1aBOHOUIOB B 4,19 (cpenHss BEMUYMHA)

nepecueTe Ha pyTuH, %

ConeprkaHue TSHKEIbIX He npesbimaer 0,01 %

MCTAJIJIIOB

Paspabomxa  nokazameneii kauecmea u yYCmaHoeleHue Cpoka 200HOCMU
akempaxma 2ycmoeo V. uniflora. Cranmapruzamuro npoBogwin Ha 5 cepusix. [lpu
OMpEIeNICHUH CPOKa TOHOCTH AKCcTpakT V. uniflora ananusuposanu ¢ IepuoJMIHOCTBIO 6
MecsieB (npuioxenue 3, Tadnuia 6). BHelnHre Mpu3HAKU: [BET, 3aMax, KOHCHCTCHITUEO
OIIPENENsUIN BU3yaIbHO. /[ yCTaHOBIEHUS NMOUIMHHOCTH HCIOJIB30BAJIM KAUECTBEHHBIE
peakLuu, XpoMarorpaduio B TOHKOM CJI0€ COpOEHTa U CHEeKTpalibHble AaHHbIe. OTHUM U3
OCHOBHBIX TIOKa3areied J0OpOKAYEeCTBEHHOCTH HSKCTpakTa SIBISIIOTCS  (EHOJIbHbIE

COCOAMHCHMS. Takum O6p330M, peKOMeHI[yeMBIf/'I CPOK I'OJJHOCTH 3KCTpAKTa IryCTtoro
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V. uniflora cocraBiser 3 roma c¢ comepxkanuem (raaBononnoB He Menee 3,0 %

(mpunoxenue 4.3).

6.4 Pa3pa0boTKa pacTUTEILHOI0 cOopa AJis JeueHUus 32001 eBaHN i

Oponxos1érouHoii cucrembl Ha ocHoBe Viola uniflora TrpaBel

6.4.1 O6ocHoBaHue BbIOOpa cocTaBa coopa «bpoHxoaucan»

COopsl — InekapcTBeHHas (opma, YacTo HUCHONb3yeMas B TEpalud MHOTUX
MATOJIOTUM OPTaHOB JIBIXaHMsI, TUILIEBAPEHUS U PYTUX cucTeM opraHu3ma. OHu 001a/1a10T
IIMPOKKM CIIEKTPOM JCHCTBHS U MOJIB3YIOTCS CIIpocoM Yy HaceneHus [117, 133, 217].

3a0osneBaHMsi OPraHOB JIBIXaHUS — 3TO JOBOJILHO YaCTO BCTPEYAOINASCS TTATOJIOTHS,
0COOCHHO B YCIIOBHSIX PE3KO-KOHTHHEHTAIBHOTO KJIMMaTa. XapaKTepU3YIOTCS OHU
OOJBIIMM pa3HOOOpa3eM M MPEJCTaBICHBI, Yallleé BCErO, MPOCTYIHBIMU SBICHUSIMH U
OP3. Hepenko oHU SIBIISIFOTCSl TIPEIIIECTBEHHUKAMU OpPOHXUTA, MTHEBMOHHWH, TUICBPHTA,
aCTMBbI, TIPUBOJIAT K HAPYIICHUSM pabOThl APYTrUX OPraHOB M CHUCTEM opraHusma. J[ims
JICUEHHs] ITOM TPYIIbl 3a00JI€BaHUN HCHOJIB3YIOTCS AHTUOMOTHKH, CYIb(aHUIAMUIbI,
(dbepMeHTBI, MMMYHOCTUMYJISITOPBI, BUTAMHHBI W JpPYTUe€ JICKApPCTBEHHBIC CPEICTBA.
BaxxHoe MecTo B Tepanuu OpraHoB JBIXaHUS 3aHUMAIOT JICKAPCTBEHHBIC PACTHTEIHHBIC
OOBEKTHI, COJIEpIKAIUe Pa3IMYHbIe TPYIIBI OMOJOTWYECKH aKTUBHBIX BEIIECTB. boree
IIAPOKUM  CIIEKTPOM  JICHCTBHA  OOMamarOT COOpBI, COCTOSIIME €3 HECKOJIBKHX
pPacTUTENLHBIX OOBEKTOB, TIOJOOPAHHBIX C YYETOM XapaKTepa M TSKECTU 3a00JICBaHMUSL.
OHM MOTYT HCIIOJIb30BaThCs KaK B KOMIUIEKCE C APYTUMH JIEKAPCTBEHHBIMHU TTpETapaTaMu,
TaK U MMOCJIC MX OTMEHBI, a TAK)KE MPU XPOHUYECKOM TeueHUH Oosie3nu [217].

OOBEKTOM HCCTENOBaHMS CIY>KWJ pPa3paObOTaHHBI HaMH COOp C YCIOBHBIM
Ha3BaHHUEeM «BpoHXOHCcaH», COCTaBHBIMHU YacTsMH KoToporo ssisutkuch V. uniflora herba,
Thymi serpylli herba u Glycyrrhizae radices, B3stbic B BecoBoM cootHorreHnu (35:30:35)
coorBercTBeHHO. CocTaB cbOopa mOA00paH € YYETOM XHMHYECKOTO COCTaBa |

q)apMaKOJ'IOFI/IIIGCKI/IX CBOICTB PACTUTCIIBHBIX 00beKkTOB. MMmes pa3JIN4HbIC TOYKH
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NPUIOKEHHUs,, KOMIIOHEHThI cOopa TMOTEHIMPYIOT TepaneBTUYecKuil 3PQekr, duro
MOBBIIIIACT  HAJSKHOCTh  OXKUAAEMOro JieueOHoro  JneiictBus.  KomumdecTBeHHOE
COOTHOIIICHHE KOMITOHEHTOB cOOpa OOOCHOBBIBAIM C YYETOM BIMSHHS KaXKIOTO BHIA
pPacTUTENILHOTO CBHIPhS Ha A()(PEKTUBHOCTH TEPANICBTHUECKOTO ACUCTBUS. ONTUMAILHOE
COOTHOIIICHHE KOMIIOHEHTOB COOpa YCTaHABIMBAIN SKCIIEPUMEHTAIBHO.

OOBEKTHI, BKIIIOYEHHBIC B COCTaB COOpa, KaK OTMEUEHO BBIIIE, UMEIOT PAa3THUHBIC
rpynnsl BAB 1 10cTaTOYHO MMPOKUIA CHEKTP OMOJIOTUYECKOT0 IEHCTBHSL.

Tpasa V. uniflora 6oraTta momucaxapuaamMu, COACPKHUT Takxke (pIaBOHOUIB! (PYTHH,
KBEpIICTHH), (EHOJBHBIE KHUCIOTHI, KyMapHWHBI, aMHUHOKHCIIOTHI W JPYTHE COCTUHCHHSI.
[Ipemapatsl (hranKy OKa3bIBAIOT MPOTHBOBOCHAIMTEILHOEC M OTXApKHUBAOIICE TECHCTBHE,
CIIOCOOCTBYIOT OT/ICJICHHIO MOKpPOTHI [59].

dapmakonorudeckoe neiicteue Thymi serpylli herba oOycrmoBneHo Hammurem
a(UpHOro Macia, cojepxaiiero (peHoIbHbIE COSAUHEHUS TUMOJ U KapBakpoia. Kpome
a(UPHOrO Macia B TpaBe cojiepxarcs (JIaBOHOUIBI, OJICAHOJIOBASI M YPCOJIOBAst KUCTIOTHI U
JIpyrue TPUPOAHBIE CcOeAuHEHUs. OTOT Komiuiekc BAB o6mamaer OakTepUIIUAHBIM,
OTXaPKUBAIOIIUM M YCHUJIMBAIOIIMM CEKPEIINIO OpOHXHAIBHBIX jkene3 cBoicTBamu [20].

Glycyrrhizae radices 3a cuer rIMIMPPU3UHOBOW KHCIOTHI TIOBBIIIAET aKTUBHOCTh
PECHUTYATOTO OMNUTEHsI, €€ MeTaboNuThl 00Jaal0T KOPTHUKOCTEPOUIONO00HBIM
cBoMicTBOM. Komrmiekc  BemecTB  3TOTO  PACTUTENBHOTO  OOBEKTa  OKa3bIBaeT
MIPOTHUBOBOCTIAJTUTEIILHOE, MIPOTHBOBHUPYCHOE, OpPOHXOJTUTHUYECKOE U
UMMYHOMOJIYJIPYIOIIee JICUCTBUE, a TAK)KE MPOSBISIET MPOTUBOMUKPOOHYIO aKTUBHOCTD
[46, 116, 181]. Mna ceipes Glycyrrhizae radices xapakTepHO TakkKe HaIMYHC
¢bmaBoHOUIOB (TIPOM3BOJHBIC JIMKBUPUTUTCHUHA), TEKTHHOBBIX BEIIECTB M JPYTHUX
npupoaHbXx coenuuenuit [26, 301, 370]. UccnenoBanusmu, npoenenabivu C. Wang u
COABT. YCTAHOBJICH MTPOTHBOOITYXOJIEBOM AP PEeKT mosrcaxapu1oB cooaku [353, 369].

Jlns oOecrieueHHsT KOHTPOJISI KadecTBa cOopa MPOBEJEHA €ro CTaHAapTH3AIIUAL.
Nzrorosnenne cOopa MPOBOAUIM B COOTBETCTBUU CO cTaTheit «COopw» [32, 34]. s
noJIy4eHus: coopa ucnosb3oBaiu TpaBy V. uniflora, 3arotossieHHy 0 B epHo/I IBETCHUS U
BBICYIIICHHYIO B COOTBETCTBUU C «[IpaBumamu cOopa v CYIIKH JIEKAPCTBEHHBIX PACTEHUIN

[17, 147]. Thymi serpylli TpaBa npuoOpetena B anteunoi cetu, Glycyrrhizae glabra xopau
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r00e3HO npeaocTaBieHsl papmarieBTuueckoit pupmoit «lllandein» r. Upkyrcka. Kaxmpiii
BUJI CHIPbS, BXOJSIIUNA B COCTaB cOOpa U3MeIbyUaan Mo OTAEIbHOCTU B cooTBeTCTBUM HJI,
JUISL YIAJeHUs b TIpocenBayid yepe3 cuto 0,18 Mm. Buabl Chipbsi, BXOASAIIME B COCTaB

cOopa, B3BEIIMBAIN U IEPEMELINBAIN J0 MOIYUEHUSI PABHOMEPHOU CMECH.

6.4.2 Maxkpockonu4eckuii anajau3 coopa «bponxoaucan»

[Tpu ananm3e cOopa BTN U3METBUCHHBIE YACTH C XapaKTEPHBIMU JIJISI KQXKI0TO
BUJIA ChIPbs TMATHOCTUYECKUMU MPU3HAKAMH, YCTAHABIMBAIMN TaKKE OPraHOJECNTHUYECKUE
CBOMCTBA: 1IBET, 3arax. BKyc onpenessiiv B BOZHOM U3BJICUCHUH.

Hszmenvuennoe coipve V. uniflora herba mpencraBmser coboit cMech KycOukoB
creOuiel, TMCThEB M LIBETKOB OT CEPOBATO — 3E€JIEHOTO JI0 3€JIEHOro 1BeTa, (hparMeHTOB
JICTIECTKOB BEHYMKA >KEJITOTO I[BETa Pa3IMYHOU (POPMBI, MPOXOMAIIUX CKBO3b CUTO C
OTBEPCTUSIMU pazMepoM / MM. 3amax cialblif, BKYyC CJIaJKOBaTbhlii C OIIYIIEHUEM
CIIM3UCTOCTH.

Hsmenvuennoe coipve Thymi serpylli herba (uabpeya) coctout 3 cmecu KycoukoB
TOHKHX CTEOJIeH, JINCTHEB U IIBETKOB, MPOXOISAIINX CKBO3b CUTO C OTBEPCTUSIMU PAa3MEPOM
5 mm. Kycouku crebneld U BETOYEK YeThIpeXTpaHHbIe, TOHKHE, TOMMUHON 10 0,5 MM,
3€JICHOBATO — WJIM YKEJITOBATO-KOPUYHEBOIO I[BETA, MHOTJA C (PHOJETOBBIM OTTEHKOM.
JIucTesl  KOPOTKOYEPEUIKOBBIE, JIAHUETHBIE, OJJUIMOTUYECKME WM  IPOJOITrOBaTO-
AITUNITUYECKHE, TIeJIbHOKpaltHUE, TOJIbIe WIIA CJIA00O0IYIIIEHHBIE ¢ PE3KO BBICTYMAOIUMHI
JKAJIKAMHM Ha HWKHEU CTOPOHE JIMCTA, 3€JICHBIC WM CEPOBATO-3EJICHBIC, LIEJIbHBIC WU B
BUZC KyCOUKOB pazmuuHou (opmbl. Ilpm  paccmMoTpeHnu Tmom  Jymow WU
CTEPEOMUKPOCKOTIOM HAa TOBEPXHOCTH JIMCTHEB BUIHBI KOPUYHEBATHIE TOYKH
(obmpHOMACTMYHBIE KENE3KU), Y OCHOBAHUS JIUCTHEB YaCTO BCTPEYAIOTCS KPYITHBIC
IICTUHUCTBIE BOJOCKM WJIM WX OO0JOMKH. [[BeTku Menkue c ABYryObIM BEHUHUKOM
CHUHEBATO-(HOJICTOBOTO IIBETa U JBYI'yOOM KpacHOBAaTO-KOPUYHEBOM YaIllEUKOW W MX
YaCTH 4YacTO M3MEJIbYEHBI. 3amax apOMaTHBIA, BKYC BOJHOIO M3BJICUEHUSI TOPHKOBATO-

IPSIHBIN, ciierka xkryuuii [34].
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Hzmenvuennoe coipve Glycyrrhizae radices. Kycouku pazimmanoit opmer ot 1 110 6
MM WM TPOXOIAIINE CKBO3b CHTO C OTBEPCTHAMH pasMepoM 6 MM, HMEIOIINE
BOJIOKHUCTYIO CTPYKTYpYy. ILIBET OT CBETJIO-KENTOr0 10 KOPHYHEBATO-)KEIATOTO C
HE3HAYNTEIbHBIMH OCTaTKAMH MPOOKW. 3amax ciaOblif, BKYC BOJHOIO H3BJICUCHUS

TPUTOPHO-CIIAKKHN, CIIeTKa pa3apaxaroriuii [34].

6.4.3 Mukpockonuyeckuii anajaus coopa «bponxonucan»

Mukpornpenaparbl U3 pacTUTENBHBIX OOBEKTOB, BXOAIIMX B COCTaB cOOpa,
TOTOBUJIM TIO0 METOJMKE IMPUTOTOBIICHUS MHUKPOIPENAPATOB U3 W3MEIbUEHHOTO ChIPhS
(rmaBa 2, pasgen 2.2) [32, 34].

V. uniflora herba. DrugepMuc BepxHeii CTOPOHBI JIMCTa ¢ U3BUIIMCTBIMU CTEHKAMH,
C HIDKHEH CTOpPOHBI — C CHJIbHOM3BWIMCTHIMU CTCHKaMHU. YCThUIIA OKpY>KeHbl 3-4
KJIETKaMHU »MujepMuca (aHOMOILIMTHBIN THIT), PACHOJIOKEHBI C 00EMX CTOPOH, HamOoJjee
yacTasi BCTPEYAEMOCTh OTMEYAETCS Ha HWKHEM OJIHJIEPMHUCE. YCTHUYHBIC KIIETKU
MIPEUMYIIECTBEHHO OBAIBHOUW (hOpMBI. BOJIOCKM BCTpEUaroTCsl IBYX THUIIOB — IMPOCTHIE C
TOJICTBIMU CTEHKaMH U 0OpO/1aBYaTON MOBEPXHOCTHIO, pACHOaraloTcsl B OOJBIICH YacTu
MO JKWJIKaAM M TI0 Kpalo JIMCTa, TOJIOBYATHIE BOJIOCKA C MHOTOKJICTOYHOW TOJIOBKOW Ha
IIIMPOKON MHOTOKJIETOYHON HOYKKE OOHAPYKMBAFOTCS TT0 KPAKO JINCTA HAa KOHITAX 3yOIIOB U
B YIIIyOJCHUAX MEXAy HUMU. B MecTax MpUKpEruieHUs U OKOJIO YCTBHII BUIHA CJIa0o0-
JYYHCTO-MOPIIMHNACTAS KyTUKyna. [lo Kpasm mMcTa M YalleTMCTUKOB PACIOJIOKEHBI
COCOUYKOBHUIHBIE BBIPOCTHI. B Me3o0(dusuie imcta 0TMeUaroTcsi MHOTOYHCIICHHBIE KPYITHBIE
JPy3bI OKCaaTa KajabIHsl. DMUICPMUC CTEOJISI UMEET MPSMBIEC BHITSHYTHIC MPSMOYTOJILHO-
BEPETEHOBH/IHBIC CTCHKH. Y CThHIIA OKPYKECHBI 3-4 KJIETKaMH SIHICPMHCA, aHOMOIIUTHOTO
tuna. Takxke Ha SMUEPMUCE HAXOISATCS MPOCTHIE BOJOCKU. DMUEPMUC JICTIECTKOB HMEET
COCOUYKOBHUHBIC BBIPOCTBI, IO Kpar PaCIOJIaratloTcs OaxpoMyarhie TYIOKOHCYHBIC
BOJIOCKH. JI7Is1 TapeHXWMbI HIDKHEH YacTH JISTIECTKOB XapaKTEPHBI ApPYy3bl OKcayara

KaJIbIMsi. ITo Kparo JICTICCTKA pacliojararorCsa TYIHOKOHCYHBIC BOJIOCKU. 3HI/II[epMI/IC
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YalIeTUCTUKA UMEET aHAJIOTUYHOE CTPOCHHE, UTO U JIMCTOBAA IIaCTUHKA. KIIeTKU MbUTbLIBI
OKpYTJIbIE, YETBIPEXTPAHHBIE.

Thymi serpylli herba. Ilpu paccMoTpeHur IUCTa ¢ TMOBEPXHOCTH BHUIAHBI KJIETKH
AMHUJIEPMHUCA C U3BHIIUCTBIMU OOKOBBIMU CTEHKAaMU (BEPXHSIS WIIM HUXKHSASL CTOPOHA JIUCTA);
Ha BEPXHEM SMHJIEPMUCE U IO Kparo JIMCTa MHOTJA 3aMETHA CKJIa4aTOCTh KYTUKYIIbI U
YETKOBUIHOE YTOJIIEHUE KIETOYHBIX CTEHOK. YCTbUIIA MMEIOTCA Ha 00E€UX CTOPOHAX
JUCTa, HA HIWKHEH MX 3HAYUTENILHO OOJbIlEe, OHU CONPOBOKIAIOTCS  JIBYMS
OKOJIOYCTbMYHBIMU ~ KJIETKAMHM,  CMEXKHBIE  CTEHKM  KOTOPBIX  PACHOJIOKECHbI
NEPIECHIUKYIISIPHO YCThUYHOM IIEH (TUAIUTHBINA THI).

Oxpyriibie 3QUPOMACTUYHBIE KEJIE3KU KPYIHBIE, COCTOST U3 &8 BBIICIUTEIBHBIX
KJIETOK, PACIOJIOKEHHBIX PaaibHO, KIETKH JMHJIEPMHUCA BOKPYT MECTa MPUKPEIUICHUS
KEJIE3KH 4YacTo O0Opa3yloT po3eTKy. BOJOCKM HECKONBKUMX THUIIOB: OYE€Hb KpYIIHBIE,
MHOTOKJIETOYHbIE, OOpOJIaBUaThie PACIOJIOKEHBI Y OCHOBAaHUS JIMCTA («IIETUHHCTHIC»
BOJIOCKM); BBIILIE, IO Kpalw JIMCTA, BCTPEYarOTCs Oo0Jiee MENKUE IMPOCThie ABYX-,
TPEXKJIETOUHbIE BOJOCKUA C OOpOJABYATON MOBEPXHOCTHIO; TOJIOBYATHIE BOJOCKH OYEHb
MEJIKUE€ C OBAJIbHOM OJIHOKJIETOYHOW TOJIOBKOM HAa KOPOTKOM OJHOKJIETOYHOM HOXKE
BCTPEYAIOTCA MO BCEM TMOBEPXHOCTU JIMCTA; COCOYKOBUIHBIE BBIPOCTHI AMHIECPMHUCA
TJIaJIKKE WK Clierka 00po/iaByarhie, Jalie BCTPEUaroTCsl Ha BEPXHEHW CTOPOHE U IO Kparo
nmcTa [34].

Glycyrrhizae radices. B npenapaTax coj0AKH BUIAHBI OOPBIBKH ITPOOKH, BOJIOKHA C
KPUCTAJUIOHOCHOW OOKJIQJKOU, COCTOSIIIIEH U3 MPU3MATUYECKUX KPUCTAIUIOB. XapaKTePHbI
OOpBIBKA COCYZIOB C CETYaTbIM YTOJILEHUEM U COCYAOB, COCTOSIIIMX U3 KOPOTKHUX
HIMPOKUX WIEHUKOB (OOYKOBUIHOM (POpPMBI) € OKalMIIEHHBIMH TOpamu, (parMeHTbI
HapEHXHUMBI ¢ KpaxMallbHbIMK 3epHaMu [34].

[IpuBeneHHbIE JaHHBIE MHUKPOCKOMMYECKOTO aHaiu3a (UAKU OJHOLBETKOBOMH,
yalpena U COJOAKH CI0XKHO HCHOJIb30BaTh Uil XapaKTEPUCTUKH HCCIEIyeMOro coopa,
MOCKOJIPKY MHOTHE TPHU3HAKH MOTYT OBITh XapaKTepHbI W JUIA JPYTUX BUIOB CHIPhS
BXOJSIIMX B COCTaB (PUTOKOMIO3UIMU. [l0ATOMY BaXXHO BBIIEIUTH JAMATHOCTHYECKU
3HAYMMbIE TIPU3HAKU, XapaKTEpHbIE Ui KaXIOTO BHJA PACTHTEIHHOTO CHIPHS,

BKIIFOYCHHOI'O B COCTaB c6opa.
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YcraHoBneHrWEe JUArHOCTUYECKU 3HAYMMBIX MPH3HAKOB BUIOB PACTUTEIBHOTO
CBIPbs1, BKITFOYEHHBIX B COCTaB cOOpa.

Jlnst  ompeneneHHuss COOTHOUICHWS KOMIIOHEHTOB B cocTaBe cOopa Hamu
UCIIOJIb30BAHA  METOJIMKA KOJIWYECTBEHHOM  OLIGHKM JIMarHOCTHYECKH 3HAYMMBIX
npu3HakoB, npemiokernas O.I'. [Toranunoit u M.A. Cambiunol [ 143, 144].

3a OCHOBY 9TOH METONMKH B3ATHl HanOoJiee XapakTepHbIE JAUATHOCTUYECKHUE
NPU3HAKY, TPEICTABICHHBIE B PACTUTEIBHOM CHIPhE B IOCTATOYHOM KOJIMUYECTBE M MOTYT
J€TKO OBITh MICHTU(PHUIMPOBAHBI TPU MPOBEICHUU KOHTPOJIS KauyecTBa pa3pabOTaHHOMN
JIEKapCTBEHHON (OopMBI. OTa METOAMKA TMO3BOJSIET OMPENEIUTh KOJHMYECTBEHHOE
COOTHOIIICHHE KOMIIOHEHTOB U BBISIBUTH HAPYIICHUS B TEXHOJIOTUH M3TOTOBIICHUS COOPOB,
B TOM 4YHCJIC HCIOJIb30BaHUsA HECTAaHAAPTHOTO Cbipbsa [145]. OnemeHtsl cOopa ¢
JIMAarHOCTUYECKY 3HAYMMBIMH TIPU3HAKAMH OTpayKeHBI B TabuIie 66 u Ha pucyHke 42.

Tabnuna 66 — OCHOBHBIE TUAarHOCTUYECKH 3HAUUMBbIE MIPU3HAKH ITOPOIIKOB

KOMITOHEHTOB cOopa

Neo V. uniflora herba Thymi serpylli herba Glycyrrhizae
radices

OcHOBHBIC AUAIrHOCTHYCCKH 3HAYUMMBIC IIPU3HAKHU

1 | ¢parmenTs! nucra (KJIeTKU ¢ | ¢parMeHThl JucTa (KIETKU ¢ | (hparMeHTh

V3BWIMCTBIMU U W3BUWIMCTBIMU CTEHKAMM, MaPEHXHUMBI
CUJIbHOU3BUIIUCTHIMU JUALUTHBIN TUTT YCTHULL C 2 C
CTE€HKaMHM, YCThULIA OKOJIOYCTbHYHBIMH KpHCTaJLJIa-
AHOMOLIMTHOTO TUIMa ¢ 3-4 KjieTkamu, [IpocTeie MH
OKOJIOYCTHbUYHBIMHU KIIETKAMH, MHOTOKJIETOYHBIE C
BOJIOCKH TIPOCTHIE CI1a00- 0opoaBuaToit
O0opoaaByaThle MOBEPXHOCTBIO U IOJIOBYATHIE
TOJICTOCTEHHBIE OCTPO- BOJIOCKH, d(UPHOMACITNYHbIE

KOHYCOBH/IHBIC U T'OJIOBYATHIC KEJIE3KU KPYIJIbIE, COCTOSIT
BOJIOCKH C MHOTOKJICTOYHOM | M3 8 BBIACIUTEIBHBIX KJIETOK)
TrOJIOBKOM Ha
MHOT'OKJICTOYHOM HOXKKE, B
Me30(hUIIIC IHCTa
MHOTOYHMCJICHHBIE KPYITHBIE
Ipy3bl OKcajgaTa KajabLus)
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(dbparMeHThI cTEOs dbparmeHThI cTeOs (KIeTKH | (DparMeHThI
(amMIEpMUC UMEET TPSIMBIE MUAEPMHUCA C IPSIMBIMU BOJIOKOH C
BBITSIHYTHIE TIPSIMOYTOJILHO- CTEHKaMH, C XapaKTepHbIMU | KpHUCTaJJia-

BEPETCHOBUIHBIC CTCHKHU; MPOCTHIMU U TOJIOBYATHIMHU MU
YCThUIIA OKPYKEHBI 3-4 BOJIOCKaMH,
KJIETKaMH, aHOMOIIUTHOTO 3(UPHOMACTUYHBIMU
TUIIA, HA SITUICPMUCE KeJe3KaMUu U TUAIUTHBIMU
HAXOJISATCS MTPOCThIE YCTBUIIAMU C ABYMSI
BOJIOCKH). OKOJIOYCTHbUYHBIMU
KJICTKaMH ).
(bparMeHTBl MPOCTHIX (GbparMeHTbl OTAEIbHBIX (bparmMeHThI
BOJIOCKOB C TOJICTHIMH MPOCTHIX BOJIOCKOB COCY/IOB
CTCHKaMH
dbparMeHThI
pOOKH

Pucynok 42 — Mukpoauarnoctudeckue npusHaku coopa «bpouxomucam»: [ — V.

uniflora herba; Il — Thymi serpylli herba; Il — Glycyrrhizae radices
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| — V. uniflora herba:
1 — xneTku ’nuAepMuUCca C YCThULIAMU, 2 — Kpaid JUCTa (IIPOCThIE OTHOKJIETOYHbIE
BOJIOCKH), 3 — TIPOCTOM BOJIOCOK; 4 — TOJOBYATHIM BOJIOCOK, 5 — Me30(WUT JIMCTa C

apy3amu, 6 — pparMeHT snuaepMuca crediist ¢ yerbrnamu (yes. x240)

I1 — Thymi serpylli herba:

Omuaepmuc. @parMeHTH JUCTa (KISTKU SMUSPMHUCA ¢ U3BUITUCTBIMA CTCHKAMH)
1 — MManWTHBIA THN YCTHUI] C 2 OKOJOYCTBUYHBIMHU KJIETKaMH, 2 — 3(pupoMacindHas
JKene3ka, 3 — BOJIOCKM MPOCThIE OJHOKIETOYHBIE, 4 — TrOJOBYATBIM BOJOCOK, 5 —

BOJIOCOK ITPOCTOM MHOTOKJIETOUHBIHN ¢ O0poaaBuaTOl MOBEPXHOCTHIO (yBel. X240)
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Il — Glycyrrhizae radices:

1 — ¢parmenT npoOku, 2 — ¢GparMeHT KIETOK MapeHXHUMBI C KpaXMaJbHBIMHU
3epHaMu, 3 — GparMeHTHl BOJIOKOH C KPUCTAJUTOHOCHOW OOKIIamkou, 4 — parMeHTHI

COCYJIOB JIpeBecHHbI, 5 — pparmenThl mapeHxumsl (yBen. x240)

YcraHOBNEHHE JMArHOCTUYECKH 3HAYMMbIX IPU3HAKOB BHUOB PACTUTEIBHOTO
CBIPbS, BKIIFOUYEHHBIX B COCTaB cOopa.

N3 oOpasua cpenHedt mpoObl Opanu aHaIMTUYECKYH0 HaBecKy Maccoid 10 T,
U3MeNbYaIn JI0 pa3Mepa YacTHll, IPOXOISAIIUX CKBO3b CUTO ¢ oTBepcTusiMu 0,5 MM. 3atem
MOJTyYE€HHBIN MOPOIIOK (OKOJIO 2 T) MOMeNIaid B MPOOUPKY, 3aKPBHIBAIOITYIOCS TPOOKOIA,
MHTEHCHBHO TE€pPEeMEIIMBaJIM, MHOTOKPAaTHO MEPEBOPAUMBasi 10 MOJyYCHUs PaBHOMEPHOM
cmecu. Ha npenMeTHoe cTekno, pasMedeHHoe Ha 16 KBajpaToB 10 BEIMYMHE TTOKPOBHOIO
crekna (24x24 wmm), nomemanu kKamwmo S5 % pacTBopa HaTpus TUAPOKCHIA U
NpenapoBajIbHOM WUIJIOM BHOCWIM TMOPOIIOK cOOpa, KOTOPBIM 3aKpbIBAIM IMOKPOBHBIM
CTEKJIOM W JJIsl TIPOCBETJICHMsI MpernapaT HarpeBajad HaJ IulaMeHeM cnupTtoBkH. [locne
OXJIAXKACHUS OTCAChIBAIM PACTBOP HATpUsi TUAPOKCHIA (PUIBTPOBAILHOW Oymaroi,

N00aBIsisl MUMETKOW ¢ npyroil croponbl 33 % pactBop mmuepuHa. B panmbHeiem
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npernapar paccMaTpUBaIM MOJ MHKPOCKOIIOM IPU COOTBETCTBYIOILEM YBEJIWYEHUU U
MOJICUUTHIBATIN KOJIMYECTBO JHArHOCTMYECKH 3HAYMMBIX YaCTHI[ KaXKJIOTO KOMIIOHEHTA.
[TogcueT yacTuil MPOBOAUIN BHYTPU MCCIIEAYEMOT0 KBapaTa, HaXOAIIerocs Ha JICBOU U
BEpPXHEW OTMEUEHHBIX CTOPOHAX. Pe3ylbTaThl pacCUUTHIBAIM HA OCHOBAHUU CPEIHErO U3
10 onpenenenutii 145, 153].

Nunexc yuactus (X) 1-ro kommnoHeHTa coopa B % pacCUuTHIBAIM 10 (hopMyIie:

X=— x 100, (7
a+b+c (7)

rae.

a — YKCJIO JIMArHOCTHUYECKH 3HAYMMBIX IMPH3HAKOB 1-r0 KOMIIOHEHTa, b — 2-ro
KOMITIOHEHTA, C — 3-TO0 KOMIIOHEHTA.

JloBepuTEIbHBIC HWHTEPBAIBI HMHJCKCOB YYacTHS JUIA KaKIOrO KOMITOHCHTA
IIPHUBEJICHBI B TaOymIle 67, MHACKCH HAXOIATCS B YKa3aHHBIX mpeaeiax. J[oBepuTenbHbIe
UHTEPBAJIbl MHACKCOB YUaCTHS IMOJTydald Ha OCHOBE CTATUCTHICCKON 00pPaOOTKH JTAaHHBIX
10 m3mepenwmii (Tadmuip! 67, 68).

Tabnuua 67 — Pe3ynpTaThl KOTUYECTBEHHOTO ONPEICIICHHUS] KOMITOHEHTOB cO0pa

Ne KonnyecTBo yacTui Cymma WNHpekc yyactus
omeita | Viola | Thymus [Glycyrrhiza | "™ [ Viola [ Thymus [Glycyrrhiza
uniflora |serpyllum | glabra uniflora serpyllum | glabra
1 6 6 7 19 31,57 31,57 36,84
2 9 8 9 26 34,61 30,77 34,61
3 12 9 10 31 38,71 29,03 32,25
4 8 10 27 33,33 29,62 37,03
3) 6 6 18 33,33 33,33 33,33
6 7 7 22 36,36 31,81 31,80
7 10 10 9 29 34,48 34,48 31,03
8 7 7 6 20 35,00 35,00 30,00
9 9 7 9 25 36,00 28,00 36,00
10 12 12 13 37 32,43 32,43 35,13
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Tabmuia 68 — Pe3ynbTaThl CTATUCTHYECKON 00paOOTKH MOTYYSHHBIX JaHHBIX

KOJIMYCCTBCHHOTO OIIPCACIICHHUA KOMIIOHCHTOB c60pa

No Pacturensubiin _
wm | obbexT X [sx | s | P | tP.H| Ax | E%
1 | Viola uniflora 34,58 | 0,65 | 433 | 950 | 2,24 | 2,08 | 0,66

Thymus serpyllum 3161| 0,73 | 529 | 950 | 224 | 230 | 0,72
Glycyrrhiza glabra | 33,81 | 0,78 | 6,15 | 950 | 2,24 | 2,48 | 0,78

[TorydeHHbIE pe3yabTaThl CBUJIETEIILCTBYIOT O TOM, YTO OIIMOKa ONpeAeiieHui He
npeBbimmaeT £ 10 %, 3TO TO3BONSIOT ClENaTh 3aKIIOYCHHE O COOTBETCTBHHM cOOpa

YKa3aHHOM MPOMMCH.

6.4.4 KayecTBeHHBII aHAJIN3 OMOJIOTHYECKH AKTUBHBIX BellleCTB cOopa

«bponxoaucan»

s ycTaHOBIIGHUSI TIOKa3aTenel JI0OpOKAaueCTBEHHOCTH cOopa MpPOBOIWIN
onpenenenue bAB. KauectBennswiit coctaB BAB onpenensiim B BOJHBIX U BOIHO-
CIIUPTOBBIX M3BJICYCHUSX [0 W3BECTHBIM MeToaukam (rmmaBa 3, pasmen 3.2.1).
[IpoBeneHHbIM aHamM30M B cOOpe OOHAPYKEHbI PA3IUYHbIE TPYIIBI MPUPOIHBIX
coeMHEeHUH: (pr1aBOHOMIBI, (DEHOJBHBIC KMCIIOTHI, KyMapHHBI, CAITOHWHBI, TIOJIMCaXapyIbl
u amMmuHOKHUCHOTHL. g unentudukammu BAB ncnonbs3oBaiu xpomarorpaguio u Apyrue
METOIbI (PU3UKO-XUMHUECKOTO aHAIIN3A.

Yemanoenenue mosaposedueckux noxkasameneti coopa TPOBOJWIA B S5 CepUsIX
aHamuTHYeCKuX 1po0. OmnpesneneHpl MMOKa3aTeNd BIAKHOCTHU, 30JbI OOIIEH, 3076
HEPAaCTBOPUMOW B  XJIOPHCTOBOJOPOJTHOW KHCIIOTE, H3MEIBYCHHOCTh, COJCPKAHHE
OpPraHUYEeCKUX ¥ MHHEPATBHBIX MPUMECeH, OMOIOTHYECKH aKTUBHBIX W IKCTPAKTHBHBIX

BCIIICCTB.
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[IpoBeneHHble  WCCNENOBaHMS  TOKa3ald, YTO ONTHUMAaJIbHOE  KOJIWYECTBO
HKCTPAKTHUBHBIX BEUIECTB U3BJIEKaeTcs cnupToM 3TiioBbM 70 % u cocraBiser 25,66+0,82
%.

Jlis u3ydeHus XMMHUYECKOTO0 COCTaBa BCE KOMIOHEHTHI cOopa HM3MeNbdaiv 0
pa3Mepa 4acTHII, MPOXOIAIINX CKBO3b CUTO ¢ oTBepcTsiMu 2 MM (ITOCT 214-83).

Onpeodenenue ackopbunosoui kuciomul. [lonydany BogHOE U3BIICYEHHUE U3 cOOpa U
MPOBOIVIIN Ka4YECTBECHHBIC PEAKIUH:

a) mpu AoOaBieHUMM K 1 M pacTBopa HoAa W3BJICUEHUS M3 ChIpbi IO KaIlIsM
Ha0JII0/1aT1 00ECIIBEUMBAHUE PACTBOPA.

0) npu nobasyieHuu K 1 M u3BneyeHus 1 mi1 pacTBopa HaTpus rupokapOoHara u 1
w1 xene3a cynbdara (1) noseisuiocs puoneroBoe okpaivBanue (Kene3a aCKopOuHar).

B) K | MJI pacTBOpa mepMaHraHaTa Kaius MO KarwisiM J00aBJsUTM U3BJICUCHHE W3

o+
cbopa, B pe3yJIbTaTe MPOUCXOAMIIO OOCCIIBEUMBAHKE pacTBopa (BoccTaHoBIeHHe MNn

10 Mn™).

Memoouxa xpomamoepaghuueckozo onpeoeneHusi ackoOpOUHOBOL KUCTIOMbL 8 coope.
[TonmyuyeHHOE W3BIEUEHUE HAHOCWIM KalWJUIIPOM Ha XPOMATOTrpapUUECKyr0 TUIACTHHKY
«Silufol UV 254" wm “Copodun IITCX AD A V®”, B kauectBe “‘cBuiereins’
ucnoip3oBam CO ackopOMHOBOM KHUCIOTHL. [IMacTUHKY BBICYIIMBAIM O TOJIHOTO
UCTIApEHUs] PACTBOPHUTENSI M TMOMEIIAIN B XPOMATOTpapUUECKyr0 Kamepy C CHUCTEeMOM
pacTBOpuTeNie JTWialerar — JieAsHas yKCycHas kucioTta (8:2), mocie dero
XpoMaTorpaMMy BBIHUMAJIM M3 KaMmepbl M BHICYIIMBAIU. JleTeKTHpOBaHUE MPOBOAUIN B
Y®- cBete 10 U nociie 00pabOTKU BOJHBIM PAcTBOPOM 2,6-auxiopdeHonuHIopeHosTa
Hatpus. Kucimora ackopOWHOBasi MPOSIBIIIETCS B BUJE OEIOTO IMATHA Ha pa3oBOM (OHE C
BemmmunHor  Rf~0,85. Amnanormunoe 3HaucHme Rf Ha XpomarorpamMme Imokasajio
U3BJICUECHUE U3 cOOpa, YTO TIO3BOIHIIO UACHTU(HUITUPOBATH €€ KaKk aCKOPOMHOBYIO KHUCIIOTY
[214].

Onpeoenenue moxogheponos. COOp SKCTparupoBaId I'eKCAHOM B TEUYCHHE TPEX
cyTok. KauecTBeHHBIM COCTaB JKCTpakTa ONPEACTSIM C TOMOIIbI0 TOHKOCIOWHOM
xpomarorpadun Ha miactuakax “Silufol UV 2547, noasmxHoi (a3oit ciyxuiaa cuctema

pacTBOpHUTENICH: TIETPOICHHBIN 2PUp — TUAITHIIOBBIN Ahup — yKcycHas kuciota (40:10:0,5),
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B KadecTBe “‘cBuueresss ucnoib3oBam CO a- Tokodepona (TY 64-5-68-88 (Butamun E).
3areM XpoMaTrorpaMMy BBIHUMAJIM U3 KaMmMepbl W BBICYIIMBAIH. JleTEKTHpOBaHHE
MIPOBOJWIA PEAKTUBOM OMMEpHU-DHIEINs, TMPEACTaBISIONIMM COO0OM CMeCh PpaBHBIX
00bemoB 0,15% cnupToBOro pactBopa XJopHOro xene3a u 0,25% cnupToBoro pacteopa a,
oc'—zmnupnmma wm O-¢enanrposmna. ITTHO HCcIeayeMoro u3BiacucHus ¢ BeauunHon Rf
~ 0,77 oxpammBaeTcs B PO30BbIi 1BeT U coBmagaer ¢ Rf crammaprHOro obpasia, 4to
MO3BOJISICT UACHTUDUITUPOBATH ATO COSAMHEHUE KaK 0-TOKO(EPOIT.

Yemanosenenue cocmasa opeanuueckux Kuciom u c80OOOHLIX caxapos & coope.
HccrmenoBanue cocTaBa OpraHMYECKUX KHCIOT W CBOOOIHBIX CaXxapoOB MPOBEIU METOIOM

B2XKX. Pesynbratel nccinenoBanuii mpeacTaBieHsl Ha pucyHnke 43 u B Tabmmie 69.

'

1500

100 O

S0

Pucynok 43 — BOXKX xpomaTtorpaMMa opraHMdecKux KUCJIOT ¥ CBOOOHBIX CaxapoB
coopa

Tabnuia 69 — Pe3ynbTaThl HAeHTU(UKAIIUN OPTAHUYECKUX KUCIOT U CBOOOTHBIX

caxapoB coopa metosoM BOKX

No Bpems KomnuectBenHoe Coennuenune
n/m | yIaepKuBaHWUS, COOTHOIIIEHHE B
MHUH cmecH, %
1 4,304 22,76 1aBejieBas KUcjaoTa
2 5,199 6,64 JIMMOHHAS KACI0Ta
3 5,701 1,83 TJIFOKO3a




221

No Bpewms KonuuecTBennoe Coenunenue
/| yaep>KUBaHMUS, COOTHOIIICHUE B
MUH cmecH, %
4 5,840 1,99 BUHHAS KUCJIOTA
5 6,427 3,18 aCKOpPOMHOBAs KUCJIOTA
6 6,593 419 pamMHO3a
7 7,202 1,90 KCHJIO3a
8 10,020 1,53 dbymapoBas KucjaoTa
9 11,040 4,45 SITHTapHasi KUCJIOTa

[TomyueHHBIE pE3yNBTAThl CBUICTEIBCTBYIOT O 3HAYUTEILHOM COJCPIKAaHUU B
cocTtaBe coopa miaseneBoit (22,76 %), numonHoM (6,64 %) u sHTapHOU (4,45 %) KHCTOT.

N3 CBO6OI[HI>IX caxapoB Hpeo6naz[a}0T paMHO3a U KCHUJI1034a.

HUccneoosanue cocmasa genonvuvix coedunenuti coopa. OEHOIbHBIE COSTUHEHUS
BBIJICIISUTH U3 U3MENTLYEHHOT0 cOopa criuptoM 3TuiioBbIM 70 %, B cootHOmeHnu 1:25 npu
HarpeBaHNUM Ha KWUILIIEH BOJSHON OaHe ¢ OOpaTHBIM XOJOJWJIBHHUKOM JIO TOJHOTO
UCTOIIEHHS ChIphs. [lomyueHHbIe W3BIEUEHUS] OOBEANHSIIA U YIIAPUBAIH MO/ BaKyyMOM
Ha POTOPHOM HCHapuTeNe A0 YAaJeHUs Chupra ATUiaoBoro. BoaHoe wu3BiedeHue
OXJTKIATA U (PUIBTPOBAIIM JJIsI OTJENICHUS JTMO()OOHBIX BEIIECTB (CMOI U XJIOpOohuUILia).
@uiabTpaT MOCIEAOBATENBHO AKCTPArupoOBaIM OPraHUYECKUMHU PACTBOPUTEISIMH  —
apupom, XI0pohopMOM, STHIIAIIETATOM B OyTaHOIOM. BOMHBIN OCTaTOK CIMPTOBOIHOTO
W3BJICUEHUS] MHOTOKpaTHO (5-6 pa3) oOpabaThiBasiv paBHBIMH OObeMaMu 3(pupa, OTAEIss
supHbIA ciI0it B nenurenbHOM BopoHke [47, 153]. INomyuenHbie 3upHbIe U3BICUCHUS
OOBEIMHSIIY, 3aTEM YNapUBAJIM, MOJTy4yasi, TaKUM o0pa3oM, 3upHyto (paxkuuto. BoaHbiii
OCTAaTOK TOCIIE PKCTpAarupoBaHUs 3(QUpPOM, HArpeBajid Ha BOJSHON OaHe Ui ydaJICHUS
apupa U mMOCHe OXJAXKICHHUS TaKKe HECKOJIBKO pPa3 AKCTParupoBalM XJIOPO(HOPMOM.
XnopodopMHble U3BJICUEHHUS] OOBEIMHSUIM, YHNApUBaIM M MOJIYyYaId XJIOPOPOPMHYIO
(dpakiuio. AHAJIOTUYHO MO ATOM e CXeMe MOJIyYalld 3TUJIALETaTHYI0 M OyTaHOJIbHYIO
bpakium.

B nanbHelnieM  MOpOBOAWIIM  MCCIEAOBaHUS  APUPHOHN,  XJIOpOGOPMHOM,

ATUJIAIIETATHOM, OyTaHONBHOW (pakimii W BOJHOTO OCTaTKa Ha HaIW4ue (PEHOBHBIX
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COCIIMHEHUH C UCTIOJIH30BAHNEM KA4€CTBEHHBIX PEAKITHI U XpOMaTOrpaduIeCKiX METOIOB
[25, 213].

[IpucyrcTBUE KyMaprHOB B XJIOpO(POPMHOI (ppakiiuu yCTaHABIMBAIIM C TOMOIIIBIO
Ka4eCTBEHHBIX PEaKIUH C IUA30COSAUHEHUSMH (IMa30TUPOBAHHBIA N-HUTPOAHWIIVH,
Cynb(MaHUIOBas KHUCIOTA) M JIAKTOHHOW mpoObl (Tabmuma 70). Xpomarorpaduueckue
uccienoBanus npoBoawan MerogomM TCX Ha miactuakax «Silufoly B cucremax
pacTBOpuUTEIeH TeKcaH — OCH30J1 — METHJIOBBIH crupT (5:4:1) u 6en3omn — stunanerar (2:1).
JlerekTrpoBaHuE 30H aACOPOLMK TMPOBOAMIM 00pabOTKOM xpomarorpamm 5 %-HbIM
CIIMPTOBBIM PACTBOPOM HATPHS THUAPOKCHIA, BBICYIIMBAHWEM WX B CYNIMIBHOM IIKady
npu 105 °C B TeueHne 2 MUH W MOCIEAYIONMM TpocMOoTpoM B Y@ — cBete. [lpu stom
HaOrOZaeTcsT 30Ha C CHHEBaTO-3e€JieHOM  (uIyopeclieHIuel, Tmociie 00paboTKu
CBCXKCIIPUTOTOBIICHHBIM  JTHA30PCAaKTHBOM  OKpacka  ycwiuBaercs  [89].  Ilpm
XpoMarorpauueckoM UCCIEIOBaHUM B cucTeMe OeH30i — atuianerarT (2:1) oOHapykeHa
30Ha azicopouuu ¢ Rf — 0,76, coBnanaromias ¢ Rf «cBuaerens» kymapuHa.

Hammune  ¢deHOMKapOOHOBBIX M OKCHKOPHYHBIX  KHCIOT — OMNPEISISIA B
ATUJIAIIETATHOM (PpaKiuKd C TOMOIIbIO OyMakHOM XpomaTtorpaduu mociie o0paboTKu
napamu ammuaka, pactsopom keneza () xmopuna, peakrusom Hlmuara. Haumyumme
pe3ybTaThl pasieneHus (PeHOIKapOOHOBBIX KUCIIOT MOMYYEHbI TTpH Hcnob3oBaHun TCX
Ha miactuakax «Silufol UV 254y B crcteme pacTBOpHTENIEi: XI0popOpM-METaHOI-BOAA
(62:32:7). Hnmuna mpobera pactBoputeis coctaBisger 10 cm or jauHuM craprta. llpu
JIETEKTUPOBAHUU 30H (PEHOIIKAPOOHOBBIX M OKCUKOPUYHBIX KUCIOT YD nyyax npu JJIMHE
BOJIHBI 254 HM OOHapyXHMBaJIM HMX TO TOJIYyOOI, 3€JIeHOBaTO-roy0oH, (HOIETOBOM
dbmroopectieniuu. [locie 00paboTKM XpoMaTorpaMM IPOSBISIONIMMUA peakThuBamMu: 3%
cniuptoBbiM  pactBopoMm  kenesa  (Ill)  xmopuma, peaktuBom Ilaymu  (pactBop
JTMA30TUPOBAHHON CYJIb()AaHWIOBOM KHUCIIOTHI), MapaMd aMMHaka OKpacKka yCHIIMBAJIach.
[To Bemmumuam Rf aHamismpyemoli cyMMBI BEIIECTB WACHTH(QHIIMPOBAHBI 3 KHCIIOTHI:
depynosas (Rf — 0,95), xodetinas (Rf — 0,79), ramoBas (Rf — 0,76). Pesynbrars
XpoMaTorpagpuuecKkoro pa3aeiieHus MpyUBeIeHbI Ha pUCYHKE 44.

OaBOHOUIBI OMPENSISUTA B ATHIAINICTATHOM H3BICYCHUHW W BOJHOM OCTaTKE C

UCMOJIb30BAHMEM KAUE€CTBEHHBIX PEAKIUil: IIMaHUAMHOBOM MPoObl, ¢ 10%-HbIM pacTBOpOM
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HATpHs TUAPOKCHIA U € 5 Y-HbIM CIIMPTOBBIM PAaCTBOPOM AFOMUHUS XJIopuaa (Tabnuia
70). Kpome TOro, mcnonb3oBaH MeTOJ OyMakHOH Xpomartorpaduul ¢ HpPUMEHEHHEM
CHCTEM pacTBOpUTENEH: OyTaHO — YKCYCHas KucioTa — Boja (4:1:5) u 15 %-ublit pacTtBOp
YKCYCHOM KHCJIOTBL. Takke TPUMEHSUTM METOA JABYXMEpPHOW Xpomartorpaduu ¢
UCMOJb30BAHMEM  BBIIICHA3BAaHHBIX  CUCTeM  pactBoputened. g mposiBieHus
XpOMaTorpaMM NPUMEHSUIM creuuanbHble peaktuBbl — 10 %-HbI pacTBOp HaTpus
THPOKCHIA, TTaphl aMMuaka [25]. XpoMaTrorpaMMbl IpOCMaTPUBAIA B BUAUMOM U YO —
ceete (mpu A = 254 HM) 10 W mocjie 0OpabOTKHM XPOMOTCHHBbIMU peakTuBamMu (5 %

CHHMPTOBOM PacTBOpP AFOMHUHUS XJIOPUIA, Tapbl aMMHAKA).

Pucynok 44 — Cxema

XpOMaTOFpaMMBI
Rf=0,95

Rf=0,79
Rf=0,76

| f"\l
o beHonkapOOHOBBIX U
O . OKCUKOPHYHBIX KUCJIOT cOopa
(TCX).
1 — sTunaneratHas ¢ppakuus
(cymma (heHOJIbHBIX KHUCJIOT),
2 — CO kucnoTel KopehnHo,

. 3 — CO KHUCIIOTHI TAJLIOBOH,

4 — CO kucnotsl GpepyaoBoi

[lpu ananmm3e XpomarorpaMM B BHJIMMOM CBETE€ 30HBI a7COPOLIMU WMENU
JKEJTOBATYI0 OKpacKky, B Y@ — cBere HabOmomaeTcss (PIIyopecleHIsl OT KEeNTOH [0
KOPUYHEBOM C  pa3iMdyHbIMUM  OTTeHKamu. Ilpm  mposiBieHMn — Xpomarorpamm

COOTBCTCTBYIOIIMMH PCAKTUBAMH OKpacCKa 30H az[cop6u1/n/1 YCUIINBAJIACh. Bcero
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oOHapy>keHO 12 30H amcopOIwn, U3 KOTOPHIX K (IABOHOWAM MPEATIOIOKUTEITEHO MOYKHO
OTHECTH 9 30H.

AHanu3 3TUianeTaTHoN Gpakiuy MPOBOAWIN Takxke ¢ mpruMeHeHuem meroaa TCX,
B KaueCTBE IOABIKHOW (ha3bl HCIMOIB30BAM CHUCTEMbI PACTBOPHUTEIICH: OSTHIIAICTAT-
MypaBbMHas kuciotra-Boaa (10:4:1) um H-OyraHON-yKCycHasi KucioTra-Boma (4:1:5).
OntumManbHOe pazzeieHue (PIaBOHOMIOB TMOMYYEHO IMPH HCIOJIb30BAHUM CHCTEMBI:
STWIALETaT — MypaBbuHas kuciora — Boja (10:4:1). B »TunaneratHodt Qpakumu
UACHTU(PHUITMPOBaHbI pyTHH ¢ BenmuuHor Rf = 0,66, runepo3un — Rf = 0,78, moTteonun-7-

rimko3ug — Rf = 0,82.

B s¢upHoil Ppakumu uaeHTHPUIMPOBAHBI KBEPUETHH ¢ BelMYMHON Rf= 0,96 n
kemrepon — ¢ Rg= 0,86.

B mensx mnoATBEpKAEHUS JaHHBIX XpOMaTorpaMyecKHX HCCIEAOBAaHUI C
XpomarorpaMueckux IUIACTUHOK CHUMaIM HanOoJiee MHTEHCHBHO OKPAIIEHHBIE 30HbBI
(G1aBOHOMJIOB M (DEHOJBHBIX KHUCIOT. B janmpHEWIeM 3T COEIMHEHHUS 3IIOMPOBAIU
CIMPTOM JTUJIOBBIM Ha BOJASHON OaHe ¢ OOpaTHhIM (IIAPUKOBBIM) XOJIOJIMUIBHUKOM.
CocraB Moy4eHHBIX (PpaKUii KOHTPOIUPOBAIU XPOMATOrPahUUECKUM METOIOM.

[lonmyuynB HeoOXomumoe MJiIsi aHajaM3a KOJMYECTBO BEIIECTB, IMPOBOJWIM HX
uaeHTUPUKaIMI0 ¢ ucnoiab3oBaHueM Y®- u HK- cnexktpockonuu. AHanu3upyemble
CIHMPTOBBIE PACTBOPBI BBIIEICHHBIX COCIUHEHMA HWCCIECNOBAIM IPU  aHATUTHYECKH
3HAUMMBIX  [IOKAa3aTeNsiX  ONTHYECKOW  IUIOTHOCTH.  BbineneHHble — BemiecTBa
UACHTU(DUIUPOBAIA IO CIHEKTpaM TMOTJIOMICHUSI B  YIbTPapHOIETOBOM OOJIACTH TIO
XapaKTEPHBIM C/IBUram MaKCUMYMOB MOTJIOIIEHUS pH IIPUMEHEHUHU
KOMILUIEKCOOOPa3yIoMX /100aBOK (AIFOMUHUS XJIOpHUIA, HAaTpusl 3Tuiara). [lomyyeHHbIe
JaHHBIE CIIEKTpalIbHOTO aHam3a U TCX uccieqoBannii cpaBHUBAIM IPYT ¢ Apyrom. YD —
CHEKTPBI, BbIJCIICHHBIX COCTUHEHNI, UMEIH JBa MAKCUMyMa TOMJIOIIECHUS: (PEHONbHbIE U
OKCHKOPHYHBIE KUCIOTHI — rajuioBasi (274 um u 222 um), — koderinas (324 um u 292 um); —
dmaBoHOU BRI KBeprieTHH (370 HM U 256 M), — pyTHH (360 HM U 258 HM), — JTFOTEOTHH- /-

riko3ul (350uM u 256 M), — kemrndepoin (372 uM u 269 HM), — runeposus (368 HM U

250 uMm).
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Wnentudukanuio BBIACICHHABIX HWHIUBUAYAIBLHBIX COCAUHEHUH TPOBOIWIN C
HK- Jls

IFOMOI'CHU3HUPOBAHHYIO CYCIICH3UIO B Ba3CJIMHOBOM MacJIC.

UCTIOJIb30BAHUEM CHEKTPOCKOIINH. UCCIICIOBAHUS TOTOBWIIN
Hammune B cnekrpe
MHTCHCUBHOW IIMPOKOW TOJIOCBI C MakcumymMoM npu 3370 em’ pyTHHa,
OOYyCJIOBJICHHON BaJICHTHBIMHU KOJE€OAHUSIMH CHUPTOBBIX M (EHOJIBHBIX TPYIII; TOJ0ca
1654 e nmpuHALIOKUT KapGOHIIIBHO IPYIINe Y-IHpPoHa; apoMaTuieckue >C=C< cBsi3u
matot psix mooc 1610, 1584, 1510, 1456 em™. V kBepriernna B MK— criektpe 06HApy»KeHbI
MOJIOCHI BAJICHTHBIX KoJeOauuit mpu 3300-3500 cM™, COOTBETCTBYIOIIHE THIPOKCHIBHBIM
rpymmam; 1660 cm™t (>C=0); 1612, 1558, 1522, 1462 cm™ (>C=C<). UK- crektp
KeMIIpepoTa XapaKTePU3YeTcs MONOCAMH BATCHTHBIX KoneOaHmit mpu 3274-3520 cm™
(ruapoKcuIbHbIe Tpymisl); 1654-1665 cM™  (kapOoHMIbHAS TpyIna y-mupona); 1610,
1510, 1462 cm™ (>C=C<). Jlms MIK— CIEKTPOB BBIACICHHBIX OKCHKOPHYHBIX KHCIOT
XapaKTepHbl BaJGHTHbIC KonmeOaumst mpu 1252-1300 e’ (>C=C<); 1640-1705 cm*
(kopudHbLii pparmenr); — 3280-3430 cv ™ (HaNMUIE THAPOKCUIBHBIX TPYIIIT).

Pe3ynbTaThl KayeCTBEHHBIX pEaKUUil M XpOMATOrpapUuecKux HCCIeIOBAHUN
npencTapieHsl B Tadnuile /0 u Ha pucyHke 44.

Tabmuma 70 — PesynbTaTel KauecTBEHHBIX peakiuii coopa “bponxomnucan”

KauecTBeHHBIE DnaBOHOUBI JyOuneubie | Kymapunsl BPIIC
peakiuu BEIIECTBA
C 1 %-ubIM pacTBOpOM | TemMHO-3€I€HOE | CHHE-3€JIEHOe — —
coset Fe+++ OKAK) | uim KopuuHeBoe | OKpalllviBaHHUe
OKpalllBaHUE
C 1 %-npIM pacTBOpOM — OenbIii 0caIoK — —
XKelaTuHa
C 1 %-uBIM pacTBOpOM — JKEThII
XUHUHA THIPOXJIOpUAa aMmop(HbIN — —
ocazioK
[MuannauHOBas KpacHoe — — —
peakuus (mpoba | oxpamuBaHue
Chinoda)
[{nannamHOBas OKpallliBaHUE — — —
peakius no bpuanty 000uX CJIOEB




226

C 1 %-HbIM pacTBOPOM | JKEJITO-3€JICHOE — — —
ANIOMHUHUS XJIOpUAA OKpalIMBaHUE
C 1 %-1bIM pacTBOPOM KEITOE — — —
HaTpus TUAPOKCUIA OKpalIuBaHUE
C nmazoTupoBaHHBIM - — OKpacka oT =
N-HUTPOAHUIIMHOM KOPUYHEBOU
hi (s

BUIITHEBOU
JlakToHHas mpoOa — — XJIOTILEBH/I- —

HBINA 0CAJIOK
Co crimprom — — — XJIOIbE-
STHIIOBBIM 96 %- HBIM BUIHBINA

0CaJ0K

C THUMOJIOM u|— — — pO30BOE
KUCJIOTON CEepHOM OKpamu-
KOHII. BaHUE

6.4.5 UccienoBanne coctaBa (heHOJBLHBIX cOoeiHeHUI cOopa “bponxosucan”

MmeToaoM BIKX

Jnst uccrnenoBaHust cOOp M3MENbUYAIM A0 pa3Mepa YacTHI], MPOXOJSIIUX CKBO3b
cuto ¢ otBepctusimu 1 MM (TOCT 214-83).

5,0 r cOopa momenanm B K00y oobemom 250 mui, mpubaBmsmm 50 My cnmpTa
stunoBoro 70 %-HOro, MPUCOSAWHSIIN K OOpaTHOMY XOJOAWJIBLHUKY W HarpeBaii Ha
KUTISIIEH BOASHON OaHe B TeUEHHUE 2 YaCOB C MOMEHTA 3aKUITAHUS CITUPTOBOHOM CMECH B
kosbe. CMech oxnaxkaand, (puiabTpoBasid uyepe3 OyMakHbI (DUIBTP B MEPHYIO KOJOY
oobemoMm 100 M1, TOBOJIMIM CHUPTOM STHJIOBBIM TOM K€ KOHIICHTpPAIMU JO METKH,
nepeMenmBaI W (QuiIbTpoBaM (McCleayemMblii pacTBop). OIHOBpEMEHHO TOTOBWIIA
ceputo 0,05 %-HbIX pacTBOpoB cpaBHeHHs B criupte 3tuiioBoM /0 % drnaBoHOUIOB,
(heHoJIKapOOHOBBIX KUCIIOT, KYMapUHOB M TIUIUPPUZUHOBON KUCIOTHI. OObEM BBOIUMOM
ucclieyeMor TpoObl M PAcTBOPOB cpaBHeHHs cocTaBsul 20 mxn. WaeHtudukarmio
pasfensieMbIX BEIIECTB TMPOBOJAWIM IIYTEM COIOCTABIICHUS BpPEMEHU YACPKUBAHUS

KOMIIOHCHTOB CMECHU (&10) BpCMCHaAMHU YACPIKUBAaHUA CTaHAAaPTHBIX O6p a300B.
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KomyecTBeHHYIO OIIEHKY WACHTU(DUIIMPOBAHHBIX BEIIECTB B HCCICAYEMOM 00pasiie
OCYIIECTBIISIIH 1O TUIOIIA/IN MTHUKA, UCHIOIb3YS METO/] BHYTPEHHEH HOpMAaTU3alllu.

Metoaom BOXX obnapyxensl BeliecTBa (DeHOJIBHON MPHUPO/IbI, MPEICTABICHHBIE,
B OCHOBHOM, (DeHOJILHBIMU KHCJIOTaMH u ¢uiaBoHOMAaMu. Beero maentudumpoado 15
COCIMHEHUH: TayIoBasi, KoQeiHas, uKopueBasi, GepyoBas KUCIOThI, TAHWH, KaTEXUH,
TeClICpUINH, THUIIEPO3U, JIIOTCONMH-/-TJIMKO3KUl, BHUTEKCHH, KeMIiepon, pyTuH,
KBEPIICTUH, a TAaKkKe KyMapuH W DIMIUPPU3MHOBAs KucjaoTa. Pesynprartel aHaimsa
MIPUBEICHBI B Ta0iuiie 71 u Ha pucyHKe 45.

Tabmuna 71 — KoMnoHeHTHBI cocTaB PeHOMBHBIX COeTUHEHUI cOopa

«bponxommcan»
Ne Bpewms KonnuectBeHHOE Coenunenue
/Tl | yAep>KUBaHMUS, COOTHOIIICHHE B
MHUH cmecH, %
1 3,098 4,51 TaHUH
2 3.444 9,48 rajajioBas KACJIOTa
3 3,944 20,01 KaTeXUH
4 5,165 3,18 ko(eitnas kuciaora
5 6,099 411 ITUKOPHUEBast KHCIIOTa
6 6,914 1,19 dbepynoBast KHCITIOTa
7 7,871 3,96 TIUMIAPPU3UHOBAS
KHCJIOTa
8 8,516 3,09 recrnepuanH
9 10,39 6,58 TUTIEPO3H]T
10 12,53 2,43 JIFOTEOJINH-  -TJINKO3 U/
11 14,15 4,64 PYTHH
12 16,36 9,87 KyMapuH
13 18,69 1,29 BUTEKCHUH
14 20,76 0,73 kemrmdepo
15 29,77 8,85 KBEPLETUH
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Pucynok 45 — BOXKX xpomaTtorpamma (peHOJIbHBIX COeIUHEHUN cOopa «bpoHXoIrcan»

YcTaHOBIEHO, YTO MPEOOIATAIONIMMU CPeaH (PEHONTKAPOOHOBBIX M OKCUKOPUYHBIX
KUCIIOT SIBJISIFOTCSl TaJUIOBasi M ILIMKOpHEBas, OOHApY)KEHO 3HAYMTEIFHOE COJIEpKAHWE

KaT€xXnHa, 13 q)HaBOHOI/II[HBIX COGI[I/IHCHI/Iﬁ AOMHUHUPYIOT KBEPUCTUH, PYTHH U THIICPO3U .

6.4.6 U3yueHue cocTaBa 3(pupHOro Macja u JUunopuibHoi ppakuuu coopa

«bponxoaucan»

Hccneoosanue cocmasa s¢pupnoeo macia coopa. DdupHoe Maciao u3 cbopa
MOJTyJaJTd  METOJOM TIEPETOHKA C BOJSHBIM I1apOM B COOTBETCTBHH CO CTaThei
O®dC.1.5.3.0010.15 «Ompenenenue comepkanus >QUPHOTO Macia B JIEKAPCTBEHHOM
PaCTUTEIILHOM ChIPbE M JICKAPCTBEHHBIX PACTUTEIBHBIX Mpemnaparax» meron 2 [32, 34].

KoMrioHeHTHBI cocTaB o0pasziia 3pupHOro Macia UACHTUPHUIUPOBATIM METOJIOM
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Ta30’KUIKOCTHON Xpomarto-Macc-criektpomeTpun [53]. CoctaB oOpasna 3upHOro Macia

npeICTaBlIeH Ha XpoMmarorpamme (pucyHok 46) u B Tabmwrie 72.

Tabnuma 72 — KomnoHneHTHBIN cocTaB 3¢upHOro Macia coopa «bponxonucan»

Ne n/mt KoMnoHeHTsI Kom- | Ry * mun.
BO, %

1. (+) -4-Kapen 0,61 |6,48

2. M-Llumon 10,27 | 6,71

3. o-Ilumon 3,5 6,93

4, Y-TEePIHHCH 534 | 7,67

5. HuHaeon 1,8 8,06

6. JInnanoon 528 |8,99

7. yuc-1luTtpanp 0,06 |9,89

8. [uc-1-metmn-4-(1-MeTHI3THIT ) -2- I KIIOTeKCeH- 1-01 0,04 110,53

mpanc-Lutpans

Q. Kamdapa 0,32 | 10,75
10. | JlaBanmynon 0,04 |11,28
11. | bopueon 1,48 | 11,68
12. | Tepnuneon-4 1,41 | 11,97
13. | a-Teprmueon 0,61 |12,53
14. | 4,7-umetun-6enzodypan 0,07 |13,43
15. | Hepon 0,13 | 13,66
16. | 2-metokcu-4mermi-1-(1-MeTunaTrn)-0eH30 1,51 | 13,83
17. | 1-metokcu-4meTri-2-(1-MeTHIITHIT )-OCH301 1,20 | 14,18
18. |I'epanuon 1,38 | 14.67
19. | p-Lurpans 0,05 |15,69
20. | 2-meTun-5-uzonponunadeHon (U30mumor) 0,57 16,00
21. | Tumon 52,09 |16,03
22. | 3-meTui-5-uzonponuieHo (uzomumon) 5,10 |16,81
23. | o-AUueTmiI-TUMOII 0,06 |18,55
24. | DBrenon 0,04 |18,79
25. | Unanren 0,04 119,48
26. | Komaen 0,14 119,76
27. | I'epanunarnerat 0,11 |19,90
28. | p-bypOonen 0,09 |20,08
29. | Kapuoduinen 2,16 | 21,53
30. | (+)-smu-OunukioceckBUudeIaHIpeH 0,05 |21,93
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31. | 1,1,47-rerpametii-oktaruapo-mukionpon|[e] azyned | 0,06 | 22,26
32. | B-Kapuodunen 0,12 | 22,95
33. | I'epanwmmamerar 0,11 | 23,58
34. | Myponen 0,22 | 23,74
35. | Kybeben 0,04 |2444
36. | a-Cenunen 0,04 | 24,56
37. | AMopden 0,08 | 24,69
38. | p-bucabonen 0,22 |25,09
39. | Kagunen 0,35 | 25,26
40. | Kagnua-3,9-nuen 0,61 |25,46
41. | o-Kamakopen 0,09 |26,35
42. | mpanc-Heponmmon 0,12 |27,18
43. | (-)-ChatyneHon 0,35 |27,71
44. | KapuoduineHa okcus 0,57 |27,89
45. | 0-Ky06eben 0,06 |29,19
46. | DBoecMmoI 0,12 (29,42
47. | Tay-xaguHONI 0,35 (30,19
48. | a-Kaguaon 0,21 |30,69
49. | Kaganen 0,17 |31,27

* Rt — Bpems BBIX0/1a KOMIIOHEHTA

Bcero unentuduimpoBano B cocraBe 3dupHoro macna coopa 49 coequHeHui u
YCTaHOBJIEHO MX cojepkanue. B sdupHoM macne mpeoOnanaror Haubosiee IIEHHbBIE
KOMITOHEHTBI: TUMOJI, JINHAJIOOJ U KapuohwuieH (mprioxenue 2, pucynku 15-18).

H3zyuenue cocmasa munogunvrotl ppaxyuu coopa. V3 pazpadboTaHHOro HaMu coopa
MyTeM HCYEPIbIBAIOIIEH OJKCTPAKIMK OPraHUYeCKUM  PaCTBOPUTEIEM  MOTydau
KHPOPACTBOPUMBIA KOMIUIEKC (riaBa 3, pasmen 3.5) ¥ MPOBOIWIN KaueCTBEHHBIMH,
KOJIMUECTBEHHBIM aHAIM3  BBIJCIICHHBIX JKHUPOPACTBOPUMBIX  BelIeCTB. M3ydeHue
TUnoGUIbHEIX (pakuuid, MOTYYEHHBIX M3 O0pas3IoB cOOpa, MOKA3aJi0 HAJTUYME B HUX
COCIMHEHUM pa3JIMYHOM XHWMHYECKOW TMPUPOIBI, a HWMEHHO: HACBIIIEHHBIX U
HEHACBIIEHHBIX BHICOKOMOJIEKYJISIPHBIX KUPHBIX KUCJIOT, UX MPOU3BOIHBIX U METUIIOBBIX
3(HUpPOB, CTEPUHOB, TOKO(DEPOJIOB U COSAUHEHUI TEPIIEHOBOW MPUPOIbI, BCTPEUAIOIITUXCS

B cOCTaBe A(hUPOMACIMIHON (PPAKIINH, & TAKKE PA3TUUHBIX YTIIEBOJIOPOIOB.
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B pesynbrare uccneaoBanus munoguiabHOM (pakiyu, BbIIEIEHHON 13 cOopa
«bponxomucan», uaeHtuuIUpoBaHo 33 coeauMHEHHMA.  XpoMaTorpamma
IMnoQuIbHON (pakluu NpeAcTaBieHa Ha pUCYHKE 47, COCTaB KOMIIOHEHTOB, UX
COJICpKaHKNE B CMECH M KaUECTBO CIIEKTpa OTPaXKeHBI B TabuIle 73.
[Ipy aHamu3e CIEKTPOB KUPOPACTBOPUMOIO KOMIUIEKCA  BBISBJICHBI
COCIAVHEHUS DPA3JIMYHONM XHMHUYECKOW IIPUPOJBI, @ MMEHHO: HACBHIIICHHBIE U
HEHACBIIIEHHbIE  BBICOKOMOJIEKYJISIPHBIE  JKHPHBIE

KHCJIOTHI, Pa3JIMIHLBIC

YIJIICBOAOPOAbI U UX ITPOU3BOJHBIC, TCPIICHOBLIC ITPOU3BOIHLBIC 3(1)HpOMaCJII/I"IHOﬁ

(bpakium.

Tabnuna 73 — KoMnoHeHTHBIN cocTaB munoduiabHoN ppakiuu coopa

«bpoHxonmcan»
No | Bpewms KauectBo | Conep-
/1 | yIepiKu- Ha3zBanne xoMmoHeHTa CIICKTpa JKaHHE B
BaHUS, CMeEcCH,
MHH %
1. 6,80 3,5-bis (1,1-numermmaTin)-1,2- 72 8,83
OCH3EeHINOJI
2 7,28 KapuopuuIeH 99 1,47
3. 7,65 Y — KaJuHEH 87 0,54
4. 7,81 | P — 6ucaboneH 94 3,25
5 7,96 1,2,3,5,6,8 a-rexcarumapo-7-gumermi-I- 95 1,49
(1-metmmaTin)-1S-cis)-nadranen
6 8,03 1uc-0-0ncadoieH 91 2,10
7. 8,13 1,4 — OeusendaMONI 712 1,64
8. 8,41 4-xg10p-1,1"-6udennn 83 1,27
9. 8,46 3-TeTpaaereH-5-eH 41 0,90
10. 9,33 | MmupucTHHOBAS (TETpaeKaHOBAS) 97 0,96
KHCJIOTa
11. 9,58 | 9-rerpanenieHOBast KUCIOTA 84 1,04
12. 9,76 9-okTameleH 53 1,88
13. 9,89 6,10-mumermir-noaeka-1,6-quen-12-om 59 0,48
14, 9,99 | bis (2-metunnponmn)-1,2- 72 1,83
OeH3eHAMKapOOHOBAsI KUCIIOTA
15. 10,23 | 2,3,5,6-TerpametiipeHon 41 0,34
16. 10,43 | nanpMuTHHOBAS (TEKCaIeKaHOBAsI) 98 14,26
KHCJIOTa
17. | 11,15 | duron 93 0,83
18. 11,32 | nuHoneBas (9,12-okTamekagueHoBas) 99 26,75
KHCJIOTa
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19. 11,32 | nunonenonas (9,12,15- 94 10,15
OKTaJCKaTPUEHOBAs ) KUCJIOTA
20. 11,55 |1,3,12-noHanexaTpucH 64 2,62
21. | 11,63 | N-[2-runpokcu-5-HUTPOOCH3WINICH |-2- 49 0,72
METHITHO-aMHUHOOCH3EH
22. | 1193 | 4-(2-dypun)-6-(1-munepummn) - 1,3,5- 90 521
TpHa3UH-2-aMHUH
23. 13,07 | HOHarekCakoHTaHOBas KUCJIOTA 94 1,51
24. 13,50 | 11-menun-noko3ad 78 0,63
25. 14,30 | renrako3an 94 2,88
26. | 14,80 | Terpako3aH 87 0,55
27. 14,97 | okramekaH 98 0,55
28. 15,31 | ckBasieH 95 2,01
29. 15,76 | HOoHaKoO3aH 99 6,67
30. 16,39 | 10-meTmi-3iiKo3aH 60 0,68
31. 16,62 | TpmakoHTaH 98 0,48
32. 17,67 | 9-meTuiI-HOHAIEKaH 94 4,02
33. 18,46 | BuramuH E (a-Toxodepoir) 98 1,58

Wnentudukanus cOCTaBHOTO NMUKa CO BpeMeHeM yaep:kuBanus 11,32 MuH: nokasana, 4ro
B CIIEKTPE KpPOME XapaKTEpHBIX (PParMEHTOB PErUCTPUPYIOTCS MHKH MOJIEKYJISIPHBIX
MOHOB, KOTOpBIE NpuHaAnexar 9,12-okragekaineHoBol (JIMHOIEBOM) kucnote u 9,12,15-
OKTaJICKAaTPUEHOBOW  (JIMHOJICHOBOM) KHCJIOT€ M OCHOBHOM BKJIAQJ IPUHAIJICKHT
JIMHOJIEBOM KHCIOTe. Macc-XxpoMaTorpaMMa JIMHOJICHOBOW KHCJIOTHI cocTaBisiia 26,75%

oT Bcei momaau [205].

HUccneoosanue cocmasa amunoxuciom. KauectBeHHOE OOHApYKEHUE aMUHOKHUCIIOT
IIPOBOJWIA B BOJHBIX H3BJICUCHHSX C ITOMOIINBI0 HHHTHUAPUHOBOM IMPOoOBI. CBS3aHHBIC
AMUHOKHCIIOTBI OMPEJIEISUI B HABECKE TTOCJIE€ KUCIOTHOTO THAponn3a. /s 3Toro k 25 mr
CYXOr0 OCTaTKa, MOJIyYeHHOTO JIJIsl ONIpeieSieHUs] CBOOOHBIX aMUHOKHUCIIOT, MPUOABIISLIN 4
M1 6 M pacTBOpa KUCIIOThI XJIOPUCTOBOJIOPOAHOM, MEPEHOCHIIM B aMITYyJly, OTKaYUBaIl
BO3yX W 3amauBanu. ['mapomus npoBoaunu npu 105 °C B Tedenue 24 u. I'maponuzar
OXJIQXKJAIM 10 KOMHATHOM TEMIIEpaTypbl W YIAPUBAINA J0CYyXd, OCTATOK MPOMBIBAIIN

BOZIOM ISl YIAJIEHUS CJIEIOB KHCIIOTHI U CHOBA yIIApPUBAJIM, 3aTEM PACTBOPSUIA B 5 MJI
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HaTpHreBO-IUTpaTHOM Oydepe (ph 2,2) mpu nepemenrBanni. HepacTBopuBIIIHiics 0cagok
OTHEISI  LeHTpudyrupoBanueM.  [lodydeHHBIE ~ pacTBOp  HMCCIICOBAIM  Ha
AMHHOKHCIIOTHOM aHam3aTope. Pe3ybpTarhl puBeneHb! B Ta0mie 74.

TakuMm oOpazom, B cOope MACHTUDUIIUPOBAHO 24 CBOOOIHBIE aMUHOKHUCIIOTHI, 6 U3
KOTOphIX He3ameHumble. [IpeoOnamaroT cpead HHUX apruHUH, aclapruH W o-
aMUHOAUIMHOBasT KucioTa. Cpend HE3aMEHMMbIX aMUHOKHCIOT TMPEBAIUPYET BaJIMH.
OO6mmas cymma KUCIIoT cocTtaBisiet 4,08 Mr/T.

Tabnuua 74 — AMUHOKHUCIIOTHBINA cocTaB coopa «bpoHxoncan»

Ne AMMHOKHCIIOTBI Coneprxanue, Mr/t
/o CBobOoaHbIC Cas3annble (mocie
TH]IPOJIN3A)
1. | AcnaparuHoBas KUCJIOTa 0,14 0,58
2. | 'mppoxcunpoanH 0,17 0,20
3. | Tpeonun* 0,08 0,56
4, | Cepun 0,14 0,31
5. | Acmaparun 0,30 0,43
6. | ['mrorammHOBas KHCiI0OTa 0,13 0,52
7. | I'moramun 0,16 0,18
8. | o-aMHHOAIUIIMHOBAs KHUCIIOTA 1,03 1,35
9. | Ilponun 0,05 0,18
10. | I'mumua 0,01 0,23
11. | Amauuu 0,08 0,17
12. | o - amuHOMACIIsTHAA KHUCJIO0TA 0,01 0,06
13. | Baymu* 0,18 0,33
14. | Hucreun 0,14 0,27
15. | U3omeiinua™ 0,10 0,39
16. | Jlennmu* 0,07 0,16
17. | Tuposun 0,04 0,20
18. | ®ennnananug™ 0,08 0,15
19. | y-ammHOMACIISIHAsI KUCJIOTA 0,06 0,27
20. | Drta”HoimamMuH 0,07 0,11
21. | Opautun 0,04 0,18
22. | Jluzuu* 0,03 0,14
23. | 'uctnonu 0,06 0,31
24. | AprunuH 0,91 1,23
CymMa HEe3aMEHUMBIX KHCIIOT™ 0,54 1,73
OO6m1ast cyMmMa KUCJIOT 4,08 8,51
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HpI/IMC‘{aHHe: *He3aMEHUMbIC aMHUHOKHUCIIOTHI

[lpu aHamm3e CBS3aHHBIX AMHUHOKHUCIIOT OMpeAesicHO 24 KHUCIOThI C OOImuM
comepxanueM 8,51 Mr/r, cpeau 3TOM TrpymImbl JOMUHHPYIOT aprUHUH, acrapariHOBas
KHCJIOTa U TPEOHHH.

Hccneoosanue snemenmno2o cocmaga. DNEMEHTHBIN cocTaB cOopa Onpenessiii 1o
METOJIKE, W3JIOKeHHOW B mimaBe 3 (mmaBa 3, pasgen 3.7) ¢ HCIOJIb30BaHUEM
pentreHodayopectieHTHOro aHanu3sa. [Ipenens oOHapy>KeHHsI paCCUUTHIBAIM MO 3 G —
KPUTEPHIO C YUETOM TOTIPEHIHOCTH M3MepeHus pona psjom ¢ iuauei [178] ¢ moMorso
u3Iyvarenaed CTaHJApTHBIX OOpa3loB. MeToloM pEeHTEHO(IYyOPECIIEHTHOIO aHalu3a B
cOope ompeneneHo 20 pa3IMYHBIX AJIEMCHTOB M YCTaHOBJICHO WX cojepikanue [218].
Pe3ynbTaThl ccaenoBaHui IpeICTaBICHBI B TA0IHUIIE /9.

Tabnuua 75 — DneMeHTHBIN cocTaB coopa «bpoHXONIHCaH

MakponJieMEeHTbI MUKpOAJIEMEHThI
AIEMEHT % 3JIEMEHT %
Kannii (K) 1,974 £ 0,011 Amomunmnii (Al) | 0,068+0,0030
Keneszo (Fe) 0,0387 £ 0,002 | bapwuii (Ba) 0,0038+ 0,0003
Kanpumii (Ca) 0,752 £ 0,038 bpowm (Br) 0,0002 + 0,0001
Kpemnnii (Si) 0,254+ 0,012 Maprasnen (Mn) 0,0059 + 0,0006
Marnuii (Mg) 0,307+ 0,014 Mens (Cu) 0,00065 = 0,00005
Hatpwuii (Na) 0,049 + 0,002 Hukenb (N1) 0,0004 + 0,0001
Cepa (S) 0,165 + 0,003 Py6unmii (Rb) 0,0025 +0,0003
docdop (P) 0,222 + 0,005 Cauner (Pb) < 0,0003
Xgop (Cl) 0,165 + 0,015 Crtponumii (Sr) 0,0176 £0,0010
Turan (T1) < 0,0004
[{uHK (Zn) 0,0036 + 0,0004

B uccrnenyembix oOpasiiax ¢urocOopa 0OHAPYXKEHO BBICOKOE COJIEP)KAHUE Kalus
1,974 + 0,011, kameusa 0,752 + 0,038, maraus 0,307 + 0,014, docdopa 0,222 + 0,005,

OTHOCAIIUXCS K TPYHIIC ) KU3HCHHO BA’KHBIX 3JICMCHTOB.
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6.4.7 KoJnuecTBEeHHbII aHAJIN3 OMOJOTrHYeCKH AKTUBHBIX BEIeCTB U

CTaHIapTU3alIUus c60pa «BpOHXO.]'[I/ICZIH»

Konuuecmeennoe codepacanue cymmvl HeHoNKapOOHOBbIX KUCIOM ONPEICIISITH
METOJIOM MpsMOH crekTpodoToMeTpun Ha crnekrpodoromerpe “Lambda 35 UV/Vis”
Perkin Elmer instruments (CIIIA) no paspaboranHoii metoauke it V. uniflora tpassi
(rmaBa 5, paznen 5.1.2). Conepkanue cyMmbl (heHOJIKAPOOHOBBIX KHUCIIOT B MIEpPECUETE Ha

TaJUIOBYIO KHCIIOTY M aOCOJIFOTHO cyXoe ChIpbe B % (X) BeIUUCIISUH 110 hopmyrie:

D -my-1-100-100

X = b mzaoo—w’ &

rie:

D — ontrueckas TNIOTHOCTH HCTIBITYEMOTO PacTBOPa,;

D, — ontuyeckas mi1oTHOCTH pacTBopa CO ramioBoi KHCIOTHI;
M — HaBeCKa CHIPhS, T,

M, — HaBecka CO rayuioBoO# KUCJIOTHI, T

W — B1a)xHOCTH CBIpbsI, %0.

Cpennee coaepkaHne CyMMbI (EHOJIKapOOHOBBIX KHCIOT (B Tiepecdere Ha
raJUIOBYIO KUCIIOTY) B HcclienyeMoM coope cocrapisieT 3,75+0,15 %. Merponorudeckue
XapaKTEPUCTUKH  Pa3pa0OTaHHONW  HAMH  METOJAMKH  KOJMUYCCTBCHHONW  OIICHKH
(beHOMKapOOHOBBIX KHUCIIOT, TPEACTaBICHHbIE B Ta0Omuie /6 CBHUIACTEILCTBYIOT 00
YJIOBJICTBOPUTEIILHOM €€ BOCIIPON3BOIMMOCTH.

Tabnuma 76 — MeTposiorn4eckre XapakKTEPUCTUKH METOAUKUA KOJIUUYECTBEHHOTO

OTpeIeIICHUsT CYMMBI (heHOIKApOOHOBBIX KUCIIOT (B MepecyeTe Ha rajyIoBYIO

KHUCIIOTY)
f X S2 S P,% | t(P,f) AX E, %
3,75 0011 | 0,1049 | 95 2,78 0,15 443
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PGSYJ'H)T&TLI OIIBITOB C I[O6aBKaMI/I B IICPCCUCTC HA TAJUIOBYIO KHCIIOTY

CBH/ICTEIBCTBYIOT 00 OTCYTCTBHM CUCTEMATHYECKOM OMIHOKH (Tadsuma 77).

Tabnuna 77 — Pe3ynbTaThl ONBITOB C JOOABKaMH TaJIJIOBOM KUCIIOTHI B HABECKY,

uccieayemMoro coopa

Haiineno Jlob6aBneno | PacueTHoe Haiineno Ommbka
CYMMBI CO KOJUYEeCTBO | (heHONKap-
bernonkap6o- | Tamtooii | deHomkapGo- | Gomopprx | A0comror- | OTHOCH-
HOBBIX KMCJIOT | KHUCIOTBI, [HOBBIX KHCIIOT, | KHCJIOT, MT Has, Ml | TCJIbHA,
B cOope, MT MT MT %

37,5 2,0 39,5 39,44 - 0,06 -3,00
37,5 2,0 39,5 39,54 + 0,04 + 2,00
37,5 2,0 39,5 39,60 + 0,10 + 5,00
37,5 4,3 41,8 41,89 + 0,09 + 2,09
37,5 4,3 41,8 41,73 - 0,07 -1,63
37,5 4,3 41,8 41,90 + 010 + 2,33
37,5 6,2 43,7 43,46 -0,24 - 3,87
37,5 6,2 43,7 43,85 + 0,15 + 2,42
37,5 6,2 43,7 43,59 -0,11 -1,77

JIis  yCTaHOBJICHWSI WHTEpBajla TMPUMEHEHUS METOAWKH W3 cOopa TOTOBWIM
u3BjiedeHne co crupToM 3TwioBbiM 70 % (rmaBa 5, pasmen 5.1.1). M3 maBecok cOopa
maccoi 0,5; 0,75; 1,00; 1,25; 1,5 r nony4aiii u3BjIeueHUs MO pa3pabOTaHHON METOJIUKE U
U3MEPSUTH ONTUYECKYIO TUIOTHOCTh Ha CIIEKTPO(OTOMETpE MPH JJIMHE BOJHBI 2752 HM B
KIOBETE C TOJIIIMHON padouero cios 10 mm.

OOpaboTaHHBIC JKCIICPUMCHTAIBHBIC JaHHBIE C HCIOJB30BAaHUEM METOja
HAMEHBIINX KBAJPAaTOB TIO3BOJMIM BBIBECTH YpaBHEHHE JIMHEWHOW 3aBUCHUMOCTH:
y=3,061-x+0,0756. B COOTBETCTBMU C MOJIYYEHHbIM ypaBHEHHUEM MOCTPOEH TIpaduk
3aBUCUMOCTH COJIepKaHusT (PEHOIKAPOOHOBBIX KHUCIIOT OT ONTHYECKOW IUIOTHOCTH, Ha
OCHOBAaHMU KOTOPOTO TOJATBEPKIACTCSl JMHEHHOCTh METOJUKHA B JIAHHOM JHAla30He

KOHIICHTpAIMI B UCCIIEyeMOM 00beKTe (Tabnuia 78, mpuiioskeHue 2, pUCYHOK 27).
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[Moayuennas BenuuuHa Kod(duireHTa koppesaiuu om3ka k equnmie (0,999781),
YTO COOTBETCTBYET TpeOoBaHUAM. PazpaboTaHHasi METOMKA MOKET ObITh MCIIOJIb30BaHa
JUTSL KOJIMYECTBEHHOW OIIEHKN (heHOIKAPOOHOBBIX KUCIIOT B PACTUTEIHLHOM cOOpe.
Ta6nuna 78 — CraTucTuyeckue JaHHbIE 00PaOOTKH PE3YyIbTAaTOB, MOJYyUYCHHBIX
IIPY YCTAHOBJICHUH JIMTHEWHON 3aBUCUMOCTH (h€HOIKAPOOHOBBIX KUCIOT OT
ONTUYECKOM TNIOTHOCTH

F AX Ay b a R
3 0,3096 1,02324 3,061 0,0756 0,999781

Konuuecmeennoe onpeoenenue c600600HbIX OpeaHuyecKux Kuciom TPOBOJIWINA IO
Mmeroauke, npuseneHHoi B ['® X, B, 2, craths 38 [33]. Pe3yibTaThl KOIHMUYSCTBEHHOTO
OTIPENICIICHNST OPTaHUIECKUX KUCIIOT TPUBECHBI B TadmuIie 79.

Tabnuua 79 — MeTponorudeckue XapakTepUCTUKU METOJIMKH KOJIMYECTBEHHOTO

OIIPpCACIICHNA CBO6OI[HBIX OPTraHUYCCKUX KUCIIOT

f X g? S P% | t(Pf) AX E, %
9 1,14 | 0,0025527 | 0,050525 | 95 2,31 0,04 3,41

Konuuecmesennoe onpedenenue ackopburogou Kuciomul TPOBOAWINA IO METOUKE,
npuseneHHod B ['® Xl, Bem. 2, crates 38 [33]. Pe3ynbTarhl KOJUYECTBEHHOTO
OTIpEIeICHNsT ACKOPOMHOBOM KHCIIOTHI M METPOJIOTUIECKHIE XapaKTEPUCTHUKHU TIPUBEICHBI B
tabmuiie 80.

Tabnuua 80 — MeTponorudeckre XapakTepUCTUKH METOJIUKH KOJIMYECTBEHHOTO

onpeaeneHus: ackopOUMHOBOM KUCIOTHI B cOOpe

f X s° S P% | t(Pf) AX E, %
9 0,19 | 0,000875 | 0,0295803 | 95 2,31 0,07 1,19

Jnst cTanapTu3au coopa BeIOpaHbl Haubosee 3HaYnMbIe B (DapMaKOJIOrMUeCKOM
OTHOIIIEHUH TPYIITbI OMOJIOTUYECKA aKTHUBHBIX BEHIECTB: (DJIAaBOHOMIBI (MCTOYHHUKH - V.

uniflora tpasa, Thymus serpyllum tpasa, Glycyrrhiza glabra xopuu), momucaxapumasr (V.
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uniflora tpasa, Glycyrrhiza glabra xopuu) u a¢upnoe macio (Thymus serpyllum tpasa).
daBOHOUIBI OKA3bIBAIOT MPOTUBOBOCTIAJIMTEIHHOE M KAWJUIIPOYKPEIUISIONIee JeiCTBIE,
apyrue  (peHONbHbIE  COCTUHEHHS  TPOSABISIIOT — aHTHOAKTepHAlbHBIE  CBOICTBA,
NOJIUCaxXapuIbl o01agaroT 00BOJIAKMBAIOLITUMH, MYKOJIUTUYECKUMHU u
UMMYHOMOTYJIMPYIOIUMHA CBOMCTBaAMU. | MUIIMPPU3MHOBAs KUCIIOTa, COJAEpIKaIlasicss B
KOpHE COJIOAKH, O0JlaaeT MPOTUBOBOCHAIUTEIbHBIMU, MPOTHBOTPHUIIIIO3HBIMU U
OTXAPKUBAIOLIUMH CBOMCTBAMHU.

Onpeoenenue codepoicanusi cymmvl prasonoudos B cOOpe MPOBOAUIOCH C
UCII0JIb30BAHUEM MeTozia mddepeHnanbsHON CHEKTPO(HOTOMETPHUH.
JudpdepeHunanbHplid CIEKTP W3BJIEYEHUS, MOJYYEHHOTO M3 cOOpa, MMEET MaKCUMyM

TIOTJIONICHHS TIPH JyTiHE BOJTHBI 410 HM 1 coBnanaet ¢ TakoBbiM CO pyTuHa (prcyHOK 48).

)

o000 O

ORNWhuUIO®
|

280 330 380 430 480
A, HM

Pucynox 48 — JluddepeHnpanbaplii CIEKTp MOTIIOMIEHNUS KOMIIEKca

CO pytuHa (1) u cymmbI (1aBOHOUJOB COOpa € aTIFOMUHUSI XJIOPUIOM (2)

KomuuectBenHnoe conepkanue (PIaBOHOUIHBIX COCTUHEHUN B cOOpe Ompenessuiv
110 METOIKe, pa3paboranHoi s Tpassl V. uniflora (rasa 5, pasmen 5.1.1).

[Tpu pazpaboTke MeTONWKH TOJ00paHBI ONMTHMAIBHBIC YCIOBHS aHaim3a cOopa:
OKCTPAreHT, COOTHOIIICHNE ChIPhS M DKCTPAreHTa, KPaTHOCTb M BPEMsI DKCTPAKIIWH, JJIMHA
BOJHBI. Vcmonb3yeMblii METO/T TO3BOJISIET TUQPEPESHIIMPOBAHHO ONPEACTUTE COJCPKaHUE
(1aBOHOUJIOB B UCCIIEAYEMOM CIUPTOBOM H3BJICUCHUHM W3 COOpa, MCKIIOYasl BIUASHUE

JPYTUX TPYII COETUHEHUIA Ha X0/ U PE3YJIbTaThl aHAIIN3A.
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Conepxkanue cyMMbl (h1aBOHOMJIOB B TEpecyeTe Ha PYTUH U aOCOJIOTHO CyXO€

ChIphE B MporieHTax (X) BIUUCIUIM 110 (popmyie:

~ D-100-25-100
EY m.2.(00—w)’ O

lem

rae:

D — onrnueckast INIOTHOCTE HCIIBITYCMOI'O PaCTBOpPA,

1% o
E]_CM — YACJIBbHBIN ITOKA3aTCJIb ITOITIOMCHUS KOMILICKCA CO pyTrHa € aJltOMUHUS

XJIOPUZIOM NpH JAyMHE BOJIHBI 410 HM, paBHbIN 249;
M — HaBeCKa ChIpPbA, T;
W — BIa)XHOCTB CHIPbS, %.
KonudaectBeHHOe coiepkaHe CyMMBbI (DIaBOHOHMTHBIX COSAMHEHH B HCCIIEAYEMOM
pacTtuTtesbHOM coope (B mepecuete Ha pyTuH) coctaisier 1,89+0,04 %.
MeTtponoruueckue — XapakTepUCTUKH,  pa3pabOTaHHOM  HaMM  METOIUKHU
KOJIMYECTBEHHOTO OMpeAeTeHUsI CyMMbI (hIaBOHOUJIOB, TIpeCTaBleHHbIE B Tabiuie 81,
CBUJIETEIBCTBYIOT 00 YIOBJIETBOPUTEIILHON €€ BOCIIPOU3BOANMOCTH.
Tabnuuam 81 — MeTposornyeckue XapakTEpUCTUKN METOIUKH KOJIMYECTBEHHOTO

oTpejieieHus] CyMMBbI (DJIABOHOMJIOB B MEpecyeTe Ha pyTHH B cOope

f X s? S P.% | t(P,f) AX E, %
9 1,89 | 0,00305 |0,055226 | 95 2,31 0,04 2,12

Pe3ynbTaThl ONBITOB ¢ T00aBKaMU B TIEpECUETe Ha PYTHH YKa3bIBAIOT HA OTCYTCTBUE

CHCTEMaTU4eCKOM omuOKu (Tadmia 82).
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Tabnuua 82 — Pe3yibTaThl ONBITOB ¢ J0OABKaMU PYTHHA B HABECKY, UCCIIEyEMOTO

coopa
Conepxanue | JlobaBneno | PacuetHoe Haiineno Omnbka
CYMMBI CcO coAepKaHue CYMMBI AGcomror- | OTHOCH-
(b1aBOHOUIOB B | pyTHHA, MT' |(hJIaBOHOUOB, |(PIIaBOHOMIOB, Haf, T | TebHas,
coope, Mr MT MT %

18,9 2,0 20,9 20,81 -0,09 -4,50

18,9 2,0 20,9 20,96 +0,06 +3,00

18,9 2,0 20,9 20,93 +0,02 +1,00

18,9 4,3 23,2 23,27 +0,07 +1,63

18,9 4,3 23,2 23,12 -0,08 -1,86

18,9 4,3 23,2 23,31- +0,11 +2,56

18,9 6,2 25,1 25,16 +0,06 +1,00

18,9 6,2 25,1 25,22 +0,13 +2,10

18,9 6,2 25,1 24,94 -0,16 -2,58

OnpezneneHrie HTEpBajia MPUMEHEHNST METOUKU POBOIMIIM B U3BJICYEHUAX cOOpa

paanqHOﬁ KOHIOCHTpAaLKWH, ITIOJYYCHHBIX C MCIIOJIb30BAHUCM CITMPTA 3TUJIOBOI'O 70 %. I[JISI

ATOro Opanu HaBeCcKu ChIpbs Maccout 0,5; 0,75; 1,0; 1,25; u 1,5 r. Jlanee ananus

MPOBOJIMIIM IO METOJIMKE, W3JI0KEHHOM B TiaBe 5 (rmaBa 5, pasaen 5.1. KonndectBeHHOe

OIpECIICHUE. . ... ).

[lonmydeHHbIE pe3yabTaThl, KaK U IPU OIPEACIICHUN JMHEWHOCTH CTaHIAPTHOIO

oOpa3iia pyTuHa, 0O0pabaThIBaJIi C HMCIOJIB30BAaHHEM METO/Ia HAaWMEHBIIMX KBaJpaTOB.

3aBUCUMOCTb ONTHUYECKOW IUIOTHOCTH W3BJCYCHHH (Y) OT MacChl HAaBECKH ChIpbs (X)

npencrasieHa ypaBHeHueM: Y=4,051-x+0,0479, koaddurment xoppemsiun R=0,999897

(tabymmiia 83). B COOTBETCTBMM C 3THM ypaBHEHHEM IMOCTPOCH TpaduK 3aBUCHMOCTH

coJiep>kaHus (pIIaBOHOMIHBIX COSAMHEHHM OT onTuueckod rmiuotHocTu (IIpunokenue 2,

pucyHOK 28).
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Tabnuua 83 — CratucTuyeckue JaHHble 00pabOTKU PE3YIbTATOB, MOTYYEHHBIX
NP YCTAHOBJICHUH JTUHEHHON 3aBUCHMOCTH ONITHYECKOH MIIOTHOCTH M3BJIeUeHUH (Y) OT
MacChl HABECKH ChIPhS (X)

F AX Ay b a R
3 0,2356 1,0022 4,0505 0,04792 0,999897

[Tonmydyennas BenuuuHa KodgduimenTa koppesiuu o6auska k exunuiie (0,999897),
YTO COOTBETCTBYET TpeboBaHMsIM. Pa3paboTaHHas MeTomrMKa MOXKET OBITh MCIOJIh30BaHA
JUI OIIEHKH KOJIMYECTBEHHOTO COACp)KaHUs (PIIABOHOMIHBIX COCAMHCHUN B WHTEPBAIC

anpoOUPOBAHHBIX KOHIICHTPAIIHIA.

Konuuecmeennoe cooepowcanue sgpuproeo macina 6 coope ONpenensic METOJOM
MEPErOHKM C BOASHBIM TIApOoM B COOTBETCTBUM co cratbet O®C.1.5.3.0010.15
“OmnpeneneHue coaepkanusi 3QUPHOTO Maclia B JIEKAPCTBEHHOM PACTUTEIBHOM CBHIPhE U
JIEKapCTBEHHBIX PACTUTENBHBIX mpemnaparax’ meton 2 [34]. Pesynbrarel mpuBencHbI B
Tabmuue 84.

Tab6muia 84 — MeTponorndeckrue XapakTePUCTHKH METOIUKH KOJIMYESCTBEHHOTO

onpenesieHus: 3pUpPHOTO Macia

f X s° S P% | t(Pf) AX E, %
9 0,25 0,0126 | 0,1124 95 2,31 0,12 8,0

[Ipennaraemast Hopma cojiepskanus 3pupHoro Macia B coope He menee 0,1%. Ha
OCHOBAaHWW TIPOBEICHHBIX HCCIICIOBAaHMMA pa3paboTaHbl W O(OPMIIEHBI  ITPOSKT

dbapmaxoneitHoi ctarbu (PC) Ha coop «bponxonucany.

Konuuecmeennoe onpeodenenue enuyuppuzunosoi xuciomol memooom BIIKX.
AHanutudeckyro npoody cOopa U3MeNbyaliy 10 pa3Mepa 4acTull, MPOXOSAIIUX CKBO3b CUTO
c otBepctusimu suamerpoM 0,2 mm. Okoro 6,0 r (TouHas HaBecka) U3MeTbueHHOTo cOopa

MOMEIAJIM B KOHUYECKYIO KOJIOY cO HImudoM BMecTUMOCThIO 150 M1, mpubasmsm 50 mi
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ciupta dtisioBoro /0 %, coenuHsIM ¢ 0OpaTHBIM XOJOJAUIBHUKOM M HarpeBaju Ha
BoAsiHOM Oane 1 9 mpu uactom mnepeMmemuBanuu. [lolyueHHOe uH3BJIEUEHUE
oXJIaxkaanu, (UIbTPOBAIM uepe3 OyMaxHbIl QUIABTP, CMOYEHHBIH CHUPTOM
stuioBbiM 70 %, B MepHyro koi0y BMectuMocThio 100 mi, oO6beM B Kkoiybe
JIOBOJIMIM JO METKH TEeM K€ pacTBOpUTENEM U IepememmuBaiu (pactBop A).
OnnoBpemenHo rotoBuin 0,01 % - HbIl pacTBOp MIULIUPPU3NHOBOM KUCIOTHI B CIUPTE
TUIOBOM.

*TIpumeuanue. IlpuroroBieHre pacTBopa TIMUUMPPU3UHOBOW KHCIOTHI. OKOJO
0,05 r (TouHas HaBecKa) INIMLIMPPU3UHOBOM KHUCJIOTHI MOMEIIAIM B MEPHYIO KOJOy
BMecTuMocThi0 100 M, pactBopstin B 50 mn cnmpta stunoBoro 70 %. JloBomunu
00beM OSTHM K€ pacTBOPUTEIEM JO0 METKH W TepeMelIMBaid, 3aTeM S5 MI
NOJY4YE€HHOTO pacTBOpa MOMEIIald B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJI, 00beM
pacTBOpa MOBOAWIM JO METKH CcHUpTOM OTuiloBbIM 70 % u mepemenuBaiu
(cogepxanne CO KUCIOTHI TMUIUPPU3UHOBOM cocTaBisio 0,1 mMr/mim).

Omnpenenenue cofepkaHus KUCIOTHI TIIMIIUPPU3UHOBOI MPOBOIUIN METOJOM
BOXX na xpomartorpade dupmer «GILSON» c¢ mocmemyromeii KOMIBIOTEPHOH
00pabOTKON pe3yJabTaTOB HCCIENOBAHUS C TOMOIIBIO MPOrpaMMbl «MyNIBTUXPOM IS
Windowsy. B wuccienoBaHHsSX HCIONB30BANACH METAUTMUECKAs KOJIOHKA pa3MepoM
4,6x250 mm ALLTIMA C — 8 pasmepom 4,6 x 250 MM, mOABIKHON (a3oi CITy>Kuia
crcTeMa: MeTaHoJ — Bojia — ochopHast kucinota koHeHTpupoBannas (40:60:0,5). BOXX
aHaJIM3 MPOBOJIMIIM TIPY KOMHATHOM TeMIIepaType u CKOpOCTH TIOAa4yH Ir0eHTa 1 Mi/MuH.
O6wem uccnemyemoit mpoosl u pactBopa CO TIUIMPPU3UHOBOM KHCIOTHI cOCTaBsuI 1o 20
MKJI, JI€TeKTUPOBAHHE OCYILECTBIUIOCH C HCIONb30oBaHUEeM Y®d- neTekTopa mpu JIMHE
BOJIHBI 254 HM.

ConepxaHue KUCIOTHI TIIULMUPPU3UHOBOUN B % (X) BeIUUCIIAIHN 110 HOPMYIIE:
y

» _ $1+Cy V100100

~7s, -m-aoo—w) © 19

Tae.
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S; - mIoma s MUKa NIMIUPPU3UHOBON KHUCIOTHI B HCIIBITYEMOM PacTBOPE;

So — mIomaakr nuka crasaapTHoro pactsopa CO rauluppu3HHOBON KUCIIOTHI,
Co— xonnentpanys CO rauruppu3nHOBON KUCIOTHI B T/MIT;

M — Macca HaBeckH cOopa, T;

W - moTepst B Macce mpu BBICYIIMBaHUH, B %0;

V - 00bEM pa3BeieHUs], MII.

Onpeodenenue cooeparcanus 2NIUYUPPUSUHOBOT KUC0mvl Memooom
cnekmpoghomomempuu B cooTBercTBUU ¢ TpeboBanusimMu DC.2.5.0040.15 «Comnoaxu
KOpHW». {7151 aHanmM3a MCIOB30BAIM M3METBbUCHHYIO TIpo0y cOopa okoso 6,0 T (TouHas
HaBecKa) Jajiee uccienoBanye mposoawm mo ['d 14 [34].

OnTuyeckyr0  IJIOTHOCTh  MCCIEAYEMOIO  pacTBOpa  M3MEPSUIM  Ha
CHEKTPOPOTOMETPE MPHU IJIUHE BOJHBI 258 HM B KIOBETE C TOJIIUMHOM cjiost B 10 MM, B
Ka4eCTBE paCTBOPA CPABHEHHUS UCIIOJIb30BAIN BOLY.

CopepxaHue TIMIUPPUIUHOBOW KHUCIOTHI B CYXOM ChIpbe B TpolieHTax (X)

BBIYHCIISITN IO (hopMyJIE:

__ D-822:250-50-100 "
=~ "m3110001000 ° Y

rae:

D — onrtryeckast mio0THOCTH pacTBopa b;

M — HaBECKa ChIPbA, T;

822 — MoneKyISIpHBIN BeC TIIMIIUPPUIUNHOBOM KUCIIOTHI;

11000 — MosipHBIi TOKa3aTeb MOTJIOIICHMS.

KomuyectBeHHoe cojaepikaHue TIIMIMPPU3UHOBOW KHUCIOTHI B cOope Tipu

onpeaenenun  merogoM BOXKX cocraBmser 1,76+0,06%, HECKONBKO BBIIIE ASTOT
nokazarenb ycraHosieH (1,91+0,05%) mnpu HCHONB30BaHUM — CHEKTPOPOTOMETPUH

(rabmuma  85).  Merponoruyeckue  XapakTEPUCTHKH  KOJMYECTBEHHOW  OICHKHU
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FHHHprHBHHOBOﬁ KHCJIOTHI CBUICTCIILCTBYIOT 00

BOCIIPOU3BOIUMOCTH.

YHOBHGTBOPHTCHBHOﬁ cC

Tabmuna 85 — MeTposioruueckre XapakTepUCTUKN KOJTMYECTBEHHOMN OLIEHKH

FHHHprHSHHOBOﬁ KHCJIOTHI

Ne _

wn | f X s? S P.% | t(P,f) AX | E, %
1 6 1,76 | 0,00713 | 0,08447 | 95 2,78 0,06 3,2
2 6 1,91 | 0,00374 | 0,06115 | 95 2,78 0,05 2,6

PesynpTaThl KoJinuecTBeHHBIX omnpenenennii BAB B cOope mpencraBieHsl B Tabiule

86.

Tabnuia 86 — Pe3yibTaThl onpenenieHus CoaepKaHus OMOTOTHISCKH

aKTUBHBIX BEIIECTB B cOOpe

Ne Bbuoornuecku akTUBHBIE BEIIECTBA Conepxanue, %
11/T1

1. daBoHOUIBI 1,89+0,04

2. | ®eHonkapOOHOBBIC KUCIOTHI 3,75+0,15

3. | DdupHoe mMacio 0,25+0,12

4, Opranndeckue KUCIOThI 1,14+0,04

5. | AckopOrHOBas KMCJIOTa 0,19+0,02

6. | I'mummppusnHOBas KMCIOTa 1,76+0,06

CornacHo mipoekty @C KOHTpOJIb KayecTBa pacTUTENLHOTO cOopa «bpoHxoaucany»

OCYHICCTBJLICTCA II0 IIOKA3aTCIIAM: IMOAJIMHHOCTD (BHCHIHI/IG IMIPU3HAKU, MHUKPOCKOIIHA,

Ka4eCTBEHHBIC pPEaKlMHu). YCTaHOBIIEHbI HOPMBI cojepxkanus: bAB; BiaakHOCTH; 307bI

oOIIel; 30Jbl, HEPACTBOPHMOW B XJIOPUCTOBOAOPOIAHOW KHCJIOTE, APYrHUX dYacTen

paCTeHHﬁ, B T.4. OTACJICHHLIX IIPH aHAIMN3C, YaCTUl, IMPOXOAAIMX CKBO3b CHTO C

orBepctusiMu  pazmepom 0,18 MM, 7 MM; OpraHMYeCKOM M MHUHEPAIBHOW MPHUMECH,

NOOYPEBIINX M TOYEPHEBIINX YacTedl pacTeHHW; MHKPOOHOIOTHMYECKOW YHCTOTHI [129,

329]. ITokazaTenu 1 HOpMbI Ka4eCTBa PACTUTEIBHOr0 cOOpa Mpe/IcTaBjIeHbl B Ta0mIle 87.
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Tabnuua 87 — [lokazarenu u HOPMbI Ka4eCcTBa, pa3paboTaHHBIE JIsl TIPOEKTa

dbapmakomneitnoit ctatbu cobopa “bponxonucan’

No [Tokazarenu Conepxanue, %

/11

1. | KauecTBeHHbIE peakIivu:
®naBoHOU B (ITUAHUIUHOBAS PEAKIIHS) KpacHOE OKpaIInBaHUe
[Tonmucaxapuapl (OCakIeHHWE CIHPTOM ASTHIIOBBIM
96%) BBINAJAET OCAIOK

2. | ConeprxaHue CyMMbI (DIaBOHOUIOB He mexee 1,0 %

3. | Comeprkanre MOHOCAXapHUI0OB MOCJE KUCIOTHOTO | HE MeHee 2,5 %
THAPOJIA3a TIOJIMCAXapHI0B

4. | CopeprkaHue TITUIUPPU3ZHHOBOMN KUCIOTHI He meHee 1,3 %

5. | Conepxanue 3pupHOro Maciua He mexee 0,1 %

6. | DKCTpaKTUBHBIX BEIIECTB, U3BJIEKAEMBIX BOJIOM He MeHee 25 %

7. | BnaxxHocTtb He 6onee 14 %

8. | 30:bI 001IIEH e oonee 11 %

9. | 307B1, HEPACTBOPUMOH B XJIOPHCTOBOIOPOTHON He Ooiiee 4 %
KHCJIOTE

10. | Yactum, He MPOXOIIIIMX CKBO3b CHTO C | He Oojee 5 %
OTBEPCTHSIMH Pa3MepoM / MM
11. | Yactui, mpoxoasIiuX CKBO3b CHTO C OTBEPCTHSIMH | HE OoJiee 5 %
pazmepom 0,18 mm

12. | Opranudeckoil nmpumecu He 6omee 2 %
13. | MunepanpbHON pUMecH He O6osee 1 %
14. | MukpoOuosioruyeckasi YucToTa COOTBETCTBHE

O0dC.1.2.4.0002.15
kareropus 4A

15. | ConeprkaHue THKETBIX METAIIOB COOTBETCTBUE
OdC.1.2.2.2.0012.15

16. | OcTaTo4yHbIe KOJIMYECTBA IIECTUIINIOB COOTBETCTBHE
O®dC.1.5.3.0011.15

17. | PanvoHyKIMIbI COOTBETCTBHE
O®dC.1.5.3.0001.15

18. | Cpok rogHocTH 2 roga

[TomyueHHBIE AKCIIEPUMEHTAITLHBIC JTAaHHBIE TOBApPOBETUCCKOTO,

MOP(OIOTUIECKOr0, MUKPOCKONUYECKOT0, (PUTOXMMHUYECKOTO aHaJIM3a HCIOJIb30BaHbI
npu pazpabotke mnpoekra ®C u TY 9197-035-35639773-11 cbop «bponxonucan»

(mpunoxxenue 4.2, 6.2), peKOMeHIyeMbIi 715l TPUMCHEHHS B KOMIUICKCHOM Teparuy 1 Jjist
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npoduakTiky OPOHXOJIETOYHBIX 3a0ojieBaHui. J{s pa3paboTaHHOTO cOOpa yCTaHOBJICH
CPOK TOJTHOCTH 2 TO/a TIPY YCIIOBUH XPAaHEHHUS B YITAKOBAHHOM BH/JIE B ITAKETHI OYMaXKHbIEC,
BJIOKCHHBIC B TIAUYKA KaPTOHHBIC B TTIOMEIICHUH TIPU OTHOCUTEIILHOW BIIAKHOCTH BO3TyXa

50 — 60% 1 BIaKHOCTU PACTUTEIBHOTO ChIpbs (KOMIIOHEHTOB cOopa) He Oosee 14 %.

BriBon! K ri1ase 6

1. Pa3pabotan U TpEUIOKEH CIOCOO TMONYyYEHUs TYCTOrO AIKCTpakTa, (paKiuii
nojucaxapuioB u3 V. uniflora tpaesl mo pecypcocoeperaromeii TeXHOIOTHH.

2. U3yuen xumuyeckuii coctaB 3kctpakta rycroro V. uniflora meromom BOXKX,
pa3paboTaHbl METOJMKH €T0 CTAaHJAPTU3AIMHN U YCTAaHOBJICHBI ITOKa3aTe Il KayeCcTBa.

3. Pazpaboran cocraB cOopa «bponxommcan», OMpeaeIeHbl €ro Mopgosoro-
AHATOMHYECKUE JMAarHOCTHMYECKH 3HaunMble mpu3Haku. Metomom BIXKX B cbope
UACHTU(UITUPOBAHBI: TAIOBasA, KoeliHas, 1mukoprueBas, (hepyoBas KUCIOTHI, KaTeXHH,
TeCIICpUIUH, THUIEPO3Ul, JIIOTECOJIMH-/-TJIMKO3UJl, BHUTEKCUH, KeMIdeposi, pyTHH,
KBEPIIETHUH, KyMapUH U TIAIUPPUZNHOBAS KUCIIOTA. Y CTAHOBJIEHO, YTO MPEO0IaarouMu
cpenr (PEHOJIOKHUCIIOT SIBISETCS TajsloBas M IIMKOPHEBask KHUCIOTHI, W3 (PIIABOHOMTHBIX
COCIUHECHUN JOMUHHUPYIOT KBEPILIETHUH, THUIICPO3H. Y CTAHOBJIEH KOMIIOHCHTHBIM COCTaB
3pUpHOro Macia, AaMHHOKUCIOT, B JHNOPWIbHOW (Qpakuuu UACHTU(DUIMPOBAHBI
HACBIIIEHHbIE U HEHACHIIIICHHBIC JKUPHBIE KUCIOTHL. B cOope ycTaHOBIEHO cojepKaHue
OCHOBHBIX TPYTIIT OMOJOTMYECKH aKTUBHBIX BEIIECTB.

4. N3ydeH sneMeHTHbIH cocTaB (UTOCOOpa METOAOM PEHTI€HO(ITYOPECLIEHTHOTO
aHanm3a, B pe3yabpTare omnpezeneH 21 Makpo- u MukpodsieMeHT. KonmuecTBeHHbIN aHamn3
MOKa3aJl BEICOKOE COJEPKAHNE ICCEHITMAIBHBIX AJIEMEHTOB: Kajus, Kaibius, Gochopa u
MarHusl.

5. C yueroM BKJIala OTACIBHBIX TPYNI OWOJIOTUYECKH AKTUBHBIX BEIIECTB B
dbapmakotepaneBTUueckuii hdekt coopa «bpoHxosmcaH» i1 €ro CTaHAApTU3AIUU
NPEAJIOKEHBI  CIIEKTPO(POTOMETPHUECKIE METOJUKH  KOJTMYECTBEHHOTO OMpEIeIeHUsI

(bHaBOHOHI[OB U MOHOCAXapua0oB B COCTABC BOAOPACTBOPUMOIO IIOJIMCAXapHUIHOI'O
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komiiekca. Jlns cObopa «bponxomucan» pa3paOoTaHbl IMOKa3aTelId KauyecTBa: II0
CoZlepKaHMI0 CyMMBI (hi1aBoHOMIOB He MeHee 1,0 %; comepikaHue TIUIMPPU3UHOBOM
kucioTel He MeHee 1,3%, BPIIC — ne menee 3,0%; adupnoro macia — ve menee 0,1%.

5. Tlo pe3ynpraTaM MPOBEACHHBIX HCCIICAOBAHHMNA pa3pabOTaHbl M YTBEPIKICHBI
HOpMaTuBHBIE JAOKyMeHTH: TY 9197-020-35639773-11 «®uanka omHouBeTKoBas», TY
9197-035-35639773-11 «bpouxonucan», moarotosieHsl mpoekTel PC: HA cOOp
«bponxomicany, «®uanku OTHOIBETKOBON IKCTPAKT TyCTON», «Duaiika 0THOIBETKOBAS
pPEKOMEHIyeMble Uil TPUMEHEHHS B KOMIUIGKCHOM Tepamud W JUid MPO(UITaKTUKA

3a00JIeBaHUI OpraHOB AbIXaHMHA.
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3AK/IIOYEHUE

Ha ocHOBaHMM  TIPOBEACHHBIX  TEOPETUYECKMX M  OKCIIEPUMEHTATBHBIX
UCCIICZIOBaHUN  pa3pabOTaHbl  HAYYHO-METOJMYECKHE TMOJIXOAbl IO  M3BICKAHUIO
HEM3yUYCHHBIX U Maj0 HCCIICOBAHHBIX PACTUTEIHHBIX OOBEKTOB C IICNIBI0 PACIIMPEHUS
CHIDEBOM 0a3bl W CO3JaHMI0O Ha HUX OCHOBE HOBBIX JIEKAPCTBEHHBIX CPEJICTB,
NpeIHa3HAUYEHHBIX ISl JIeYeHWs 3a0oJieBaHMd OpraHoB JbixaHus. OleHuBaeTcs
MIEPCIICKTUBHOCTh ~ WICCIICIOBAHUS W BO3MOXKHOCTh ~ HCIIOJIB30BAaHHMS B MEIHIIMHE
I'CHETUYCCKH OJIM3KHUX BUIOB (PUCYHOK 49).

Ha mepBoM aTame mo pe3yiabTaraM HH(POPMAIMOHHO-aHATUTHYECKOTO TIOHCKA
NPOBOJUTCS  aHAIW3 HOMEHKJIATYphl ~ PACTUTENBHBIX  JIGKAPCTBEHHBIX  CPEJICTB,
UCMOJIb3YEMBIX JIJIS JISUeHUs 3a00JIeBaHU OPraHOB JbIXaHUA.

OcHOBBIBasiCh Ha pe3ysbTaTax MPOBEACHHOTO aHaIM3a, BBIACISIOTCS Hambosee
MEPCIIEKTUBHBIE PACTUTEIIbHBIE OOBEKTHI, ONPEACIISIETCS CTETIEHh N3yUYEHHOCTH UX
XUMHUYECKOTO COCTaBa, PECYPCHBIE BO3MOXKHOCTH, MPUMEHEHUE B HAyYHOW W HAPOHOU
MEIWIIMHE, OICHUBACTCS TEPCIIEKTUBHOCTh HWCCIICOBAHMUS W BO3MOXKHOCTH — HMX
PAIMOHATIBHOTO MCIIOIB30BaHusI (Ha MPUMEPE BOCTOYHOCHOUPCKUX BHIOB poja Viola).

Ha BTOpOoM »3Tame mNpoBOAATCS WCCIEIOBAaHUAS XUMHUYECKOro cocrtaBa bAB
MIEPCTIEKTUBHBIX BUAOB. M3ydaeTcsi COCTaB, YCTaHABIMBACTCS CTPYKTypa BBIIEICHHBIX
beHompHBIX coenuHeHui ((PraBOHOMIOB, (HEHOTKAPOOHOBBIX W OKCUKOPUYHBIX KHUCIIOT,
KyMapyuHOB), HCCIEAyeTCSI MOHOMEPHBIH COCTaB TOJMCAXapUIHBIX KOMITJICKCOB.
Nzydaercst Takxke coctaB JunopuiabHOM — (Ppakiuu, aMHUHOKHCIOT, Makpo- U
MHUKPOJIEMEHTOB, BKJIJ KOTOPBIX B (PapMaKOJIOTUYECKHE CBOWCTBA TAaKKE 3HAYMM.
JlunoduibHas ¢dpaxiys, BKIaa KOTOpOM B (papMakojIOrMuecKre CBOMCTBA paHbIIE HE
YUUTBIBAJICSI, COJEPKHUT B CBOEM COCTaBE HEHACHIINICHHBIC JKUPHBIEC KUCIOTHI: JTMHOJIEBYIO
U JIMHOJICHOBYIO. DTH KHCJIOTHI 3aIUIIAIOT OT aTepPOCKIepPO3a, MIIEMHUYECKONH OOJIe3HU

cepaua, COCyAUCThIX HEAYT OB, ABJIAKOTCSA COCTABHOM YaCThIO BUTAMHHA F.
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Wzyuenne HOMEHKJIATYPBbI pacTUTENHHBIX
JIEKapCTBEHHBIX CPEJICTB, HCIONB3YEMBIX ISl JICUCHHS
3a00JIEBaHUI OPraHOB JBIXAHUS

A\ 4

— v
1-BIH STAII > AHanu3 CBEIEHHMH 10 NPUMEHEHHMIO B HAaydyHOM M
|| HapoOJHOW MeauluHe o00BeKTOB (uiopsl BocTouHoi

Cubupy B JICUCHHH OPraHOB JbIXaHUS M HU3BICKaAaHUE
MEPCIEKTUBHBIX PACTCHUM I TEPAUU STOW TPYIIIbI
HATOJIOTHUH.

v

OmnpeneneHne pacmpoOCTPaHEHHOCTH W PECypCHOTO
NOTEHITMAJIa TICPCIICKTUBHBIX BUIOB W  BBIICIICHHE
00BEKTOB C 00ECIIEUeHHON pecypcHOl Oa3oi

v

Uccnenosanue XUMHUYECKOTO cocTaBsa BAB
—»| TIEPCIEKTHBHBIX BHUIOB poja ¢uanka, BbIICICHUC
OCHOBHBIX TPYIIN U U3YYEHHUE UX CTPYKTYPHI.

v

—| OnpeneneHne AuHaMUuKN HakoruieHus: bAB.

v

Pazpabotka METOIUK KaueCTBEHHOTO u
- KoJM4YecTBEHHOro anaimm3a bAB.  YcraHoBieHue
3-nii oTan MOP(}OIIOr0-aHATOMHUYECKHX TMPHU3HAKOB PACTUTEIHLHOTO
ceIpbs. [loaroToBKa HOpMaTUBHON JOKYMEHTAIIHH.

Pa3paboTka jekapCcTBEHHOI'O PacCTUTENBHOTO pernapara,
U3Y4YEHUE XMMHUUYECKOI0 COCTaBa M UX CTaHIApTU3ALMS.
[ToaroroBka HOpMAaTUBHON JOKYMEHTALUU.

2-01 Arar

\4

A 4

4-p1ii ATal

\4

Nzydenue criekrpa (papmMaxoIOrH4ecKod akKTUBHOCTH U
0€301IacHOCTH.

Pucynoxk 49 — Cxema Hay4YHO-METOUIECKOTO 000CHOBAHUS MTOMCKA U KOMITJIEKCHOTO
WCCJIEIOBAHMSI paCTEHUH pojia (hrajka ¢ 1eIblo CO3/IaHus MPenapaToB s

npoUIAKTUKU U JIeYeHUs 3a00JIeBaHU OPTaHOB JIbIXaHUS
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AMUHOKHUCIIOTHI UMEIOT OOJBIIIOE 3HAYCHUE AJI HOPMAILHOW KU3HEAEATEIIbHOCTH
OpraHu3Ma, OHU O0JIAJaIOT BBIPAKEHHBIMU (hapMaKOTEParleBTUUECKUMH CBOMCTBAMHU.
HezameHnmas aMMHOKHUCIIOTA JIM3WH OKAa3bIBAET MPOTUBOBUPYCHOE JEMCTBHE, OCOOEHHO B
OTHOILIEHUH BHUPYCOB, BBI3BIBAIOIIMX OCTPBIE pECIUpaTOpHble 3a0oieBanusd. llucrenn
o0JlalaeT CBOWCTBOM pa3pyliaTh CIIM3b B JBIXAaTENbHBIX MYTSAX, MO3TOMY €ro 4acrto
UCTIONIB3YIOT MIpU OpOHXHTaX U dM(pu3eme Jerkux. HakamnniBaeMble B paCTEHUSX MaKpo- U
MUKPOJIEMEHTHl TNPUHUMAIOT Y4YacThE B PA3JIMYHBIX OHMOXMMHUYECKUX Ipoleccax
opranmsma. B wacTHOCTH, OHU HEOOXOIUMBI JII HOPMAJILHON PaOOThI OPTaHOB JBIXAHUSI.
Baskayio ponb urpaetr Ca™" B perynsuun GpOHXHAIbHOM IIPOXOIUMOCTH, AeULMT coeil
dochopa m KamMsi MOXKET OKa3zaThb HEONAroNpHUITHOE BO3JIEHCTBHE HA (YHKIHIO
JIBIXaTENbHON MYCKYJaTyphl.

[To pesynpTaram wHcCIEAOBaHMA XUMHYECKOTO COCTaBa YCTAHOBIIEHO, 4YTO
npencraButenu poaa Viola L., pacnpoctpanennsie B Boctounoit Cubupu, comepikar
(aBoHOUIBI, PEHOJIKAPOOHOBBIE M OKCUKOPUYHBIE KMCIIOTHI, IToJMcaxapu bl M3ydaembie
BOCTOYHOCHOMPCKHE BHUJBI 10 XHMHYECKOMY COCTaBy OJM3KM K (hapMaKoleHHbIM,
OTJIMYUE 3aKIIIOYAETCA B X KOJIMYECTBEHHOM COJICPKAHHH.

B nensx panuoHaJbHOrO WCHOJIb30BAaHHS PACTUTENBHOTO ChIPbS M YCTAHOBJICHUS
ONTHMAJIBHBIX CPOKOB 3arOTOBKH OIMpENEeNseTCs AWHAMHMKA HAKOIUICHHS OWOJIOTHYECKH
AKTUBHBIX COCTMHEHUI.

JIis mepcreKTUBHBIX BUAOB, B LENSAX CTaHAAPTH3ALMU PACTUTEIBHOTO CHIPbS,
MIPOBOJIUTCS MOp(OJIOr0-aHATOMUYECKOE UCCIIEZIOBAHUE, YCTaHaBJIHUBAIOTCSA
JMAarHOCTUYECKU 3HAYMMble MOP(OJIOrHYecKue U MUKpoanarHoctuueckue npusHaku JIPC.

CranmapTu3anusi ChIpbsi TPOBOJMIACH Jisi BUaoB poaa Viola mo comepkanuto
(G1aBOHOUJOB W TOJKMCAaxXapuAoB. JIOMOMHUTENBHO TMPEAJIOKEHO CTaHAAPTU3ALIIO
NOPOBOAUTH MO COJEPkKAHUIO (DEHOIKAPOOHOBBIX KHUCIIOT B IEpecueTe Ha TaJuIOBYIO
KUCJOTY.

Ha cnemyromeM »srtame MOArOTaBIMBAaeTCS HOPMATHBHAs JOKYMEHTALUsl Ha
npeasiaraeMple HOBbI€ BUIbl PACTUTEIBHOTO CHIPhS B COOTBETCTBUM C JIEHCTBYIOIIUMU

HOPMAaTHBHBIMU Tpe60BaHI/I$[MI/I.
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PazpabatpiBatoTcsi METOAMKM  KAa4eCTBEHHOM UM KOJMYECTBEHHOM  OIICHKH
OMOJIOTMYECKH aKTUBHBIX BEILIECTB, OCYIIECTBIISIETCS MX BAJIUAIIHSL.

Ha yerBepToM »3Tame mNpoOBOIUTCS pPa3padOTKa M MOJYYEHUE PACTUTEIBHBIX
MIPEMApaToB: JKCTPAKTa TYCTOrO, BOJOPACTBOPUMOTIO IMOJIACAXAPUTHOTO KOMIUIEKCA
(moy4eHHBIX ¢ HMCIOJIB30BAaHUEM pecypcocOeperaromniell TeXHOJIOTHH), cOopa U (hHaJIku
OJIHOLIBETKOBOU TpaBbl. B nanmbHENIIIEM UCCIEAYETCS XUMUYECKHANM COCTaB MPEIIaracMbIX
CPEICTB, YCTaHABJIMBAIOTCS HOPMBI IIOKa3aTesield KauecTBa, JUIsl ChIphs W cOopa
OTPEACIISAIOTCA JAUATHOCTUYECKHA 3HAYMMbIC MPU3HAKU U OQOpMIISIETCS HOpMaTUBHAs
JIOKYMEHTalIU.

B AKCIIEPUMEHTAX HA  JKUBOTHBIX oTnpeenseTcs cneuuduyeckas
(dapmMakonornyeckasi akTUBHOCTb M TOATBEPXKIAETCS 0€30MacHOCTh pa3pabOTaHHBIX
PACTUTENbHBIX CPEJICTB.

Takum 00pa3oM, pacHIMpeHHEe HOMEHKJIATYpbhl OTEUECTBEHHOI'O JIEKAPCTBEHHOI'O
PACTUTENLHOTO ChIPbSi Ha OCHOBAaHWM PE3YJIbTATOB BCECTOPOHHETO W3YYEHHSI HOBBIX
00bekTOB (priopel Bocrounoit Cubupu M mModydeHHE HA HX OCHOBE IIPENapaTroB C
UCMOJIb30BAHUEM PECYPCOCOEPETaoIIel TEXHOJOTUM TO3BOJSIIOT MPOAYKTUBHO U
pallMOHATIBHO HCIIOJNIb30BaTh pacTeHus poxa Viola, paHee He npuMeHsBIIMECS B
opUIMAIEHON METUIIMHE.

HayuHast HOBH3HA MMOJYYEHHBIX PE3YJITATOB 3allMIIeHa 2 nateHTamu Poccuiickon
Oeneparmu: «Criocod KOJIMYECTBEHHOTO OIPENEICHUs MOUCAaXapuI0B B TpaBe BHJIOB
pona (uanka» (mareHt Ha u3oOpereHue Ne2480746 ot 27.04.2013 r); «CpenctBo s
JICUEHUSI SI3BEHHBIX MOPAKEHHUM CIM3UCTON 000JIO0UKH Kely/ika» (TaTeHT Ha N300peTeHne
Ne 2500419 ot 10.12.2013 ).

[lo pe3ynabraraM MNpPOBEIEHHBIX HCCIEAOBAaHUN pa3pabOTaHbl W YTBEP>KICHbI
HopMatuBHbIE JAOKyMeHTh: TY 9197-020-35639773-11 «®uanka omHouBeTKoBas», TY
9197-035-35639773-11 «bponxomucan». IloaroroBnensl mpoektl OC Ha cbOop
«bponxonncan», «OHAIKN OJJHOIBETKOBOU JKCTPAKT I'yCTON», «DHUAIIKK OJHOLBETKOBOU

TpaBay.
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Pe3ynbpraThl AuccepTallMOHHBIX HCCIEIOBAaHUM BHEAPEHBbI B Y4YEOHBIH MpOLIECC
kagenpsl Gapmaluu UHCTUTYTa HENPEPBIBHOTO MpodeccuoHanbHoro pazsutusd GI'BOY
BO TroMeHCKOro rocy1apcTBEHHOr0 MEAUIMHCKOro yHuBepcutera M3 P®, a takxke B
paboty ['BY3 r. Mockssl “LlenTp ceprudukainmy U KOHTpOJS KadecTBa JekapcTtB 3 T.
Mockser”, OOO «Tpassl bamkupum» u OO0 dapmaneBrudeckoit pupmer «landein» r.
HpkyTck.

Marepuansl guccepranuu  omyOiIMKoBaHsl B 79 pabotax, B TOM uucie 1

MoHorpaduu «dutoTepanus 3a00JIeBaHUN OPTaHOB JBIXaHUSD).
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BbIBO/IbI

1.  OO6ocHOBaHa MEPCHEKTUBHOCTh MCCJICIOBaHMUS BHUKApHBIX BHIOB pona Viola,
HIMPOKO pacrpocTpaHeHHbIX B Boctounoir Cubupu u Ha octpoBe CaxanuH. B memsx
JAJbHEUIIIETO MX HCIOJb30BAaHUS B KAayeCTBE HOBBIX HCTOYHUKOB CHIPbS BIIEPBBIC
U3ydeH coctaB (QeHoNbHBIX coemuHeHuit 8 Bumos: V. uniflora L., V. sacchalinensis
Boiss., V. langsdorffii Fisch., V. biflora L., V. patrinii Ging., V. arenaria L., V. selkirkii
Pursh ex Goldie u V. brachyceras Turcz.

2. TIpoBeneHbl KOMILJICKCHBIC HMCCIIEOBAHUS pacTHTEIHHOTO ChIpbst V. uniflora,
V. sacchalinensis, V. langsdorffii. XuMudeckuii cocTaB pacTUTEIBHBIX OOBEKTOB
U3yJaJiCsl C MCIOJIb30BAHMEM COBPEMEHHBIX METOJIOB (PU3UKO-XMMUYECKOTO aHaIM3a
(YO—, UK- cnektpockonusi, BOXX, I'XKX, xpomaro-macc- cnekrpockonus, AMP 'H-,
AMP “cC- CHEKTPOCKONHUS U JIp.). B chIpbe M3ydaeMbIX BUIOB HANACHBI PA3IUYHBIC
TPYNNbl  MPUPOJHBIX COCAMHEHUMU: (praBoHOMIBI, (EHOIKAPOOHOBBIE KHUCIIOTHI,
KYMapHHbI, IOJUCaXapuAbl, AMUHOKHCIOTHI, MaKpO- U MHKPOIJIEMEHTHI, >KUPHbBIC
KUCIIOTHL. OMNpeseneHo CcoAep)KaHue OCHOBHBIX TPYII OHOJIOTMYECKH aKTHBHBIX
BEILECTB, pa3pabOTaHbl METOAMKU KOJMYECTBEHHOI'O aHaliW3a CyMMbI (PIIaBOHOUOB,
(beHonKapOOHOBBIX KUCIIOT M MOJIUCAXapUIOB.

3. Bmnepssie B m3yuyaeMbix Bugax poaa Viola unentudunuposano 28 coenuHeHui
(eHONMBHON CTPYKTYpPHI, 25 U3 KOTOPHIX BBIJCJICHBI MPENapaTUBHO M YCTAHOBJIEHA MX
cTpykrypa. I3 HUX 5 (1aBOHOUIHBIX arJIMKOHOB: KBEPIIETHH, JIFOTCOJINH, KeMII(pepo,
anWreHWH, HapUHTeHUH; 9 (IaBOHOMIHBIX TIHMKO3UA0B: C- TIIMKO3UABl — BUTEKCHH,
opueHTrH; O- TIUKO3WIBI: TUIEPO3UJ, PYTHUH, ITUHAPO3UJ, TECHEPUIIMH, POOWHUH,
ad3enuH, KBEpUUMEPUTPUH. Takke B UCCIEAyEeMbIX BHJAaX HaWJeHa Tpynmna
KYMapuHOBBIX  COEJUHEHUMH:  CKOMOJETHUH,  yMmOemnudpepoH ©U  KyMapuH;
beHonkapOOHOBBIE M OKCHKOPUYHBIC KHUCJIOTHI: TalljloBas, KOpPW4YHAs, KodeitHas,
XJIOPOTE€HOBAs, HEOXJIOPOTEHOBAs, (pepysioBasi U IUKOPUEBAsL.

4.  YrieBojabl B UCCIEAYEMOM ChIpbE MPEJICTABIECHBI B CBOOOJHOM U CBS3aHHOM

BHJie. B CBOOOHOM COCTOSIHMM MACHTU(HUITMPOBAHBI: TIIFOK03a, rajjakTo3a U apaOruHO3a.
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Cesi3aHHBIC caxapa HaxoAsaTcsl B (opMe ToJMcaxapuaoB W TJIMKO3WIOB. BriepBbie
BBIJICTICHBl M3 yKa3aHHBIX BHUJIOB W HM3Y4YCHBI OTACIBHBIC (PPAKIMH TOIHCAXaAPHIHBIX
komiuiekcoB: BPIIC, I1B, I'l] A, I'll b. Beixox ux cocrasuir: BPIIC ot 6,48+0,15 % mo
11,1240,39 %; I1B ot 7,54+0,14 % n018,0+0,43 %; I'L] A ot 3,14+0,14 % no 9,8+0,22
%; Tl b or 2,88+0,20 % mo 7,01+£0,27 %. Ilocme mpoBEAECHHOTO KHCIOTHOTO
TUAPONH3a,  BBIACICHHBIX  IMOJUCAXapUIHBIX  KOMIUICKCOB,  HCCIEIOBAaH  HX
MOHOCAXapUIHBIN COCTaB.

5.  Bmepseie u3 ceipbs V. uniflora, V. sacchalinensis, V. langsdorffii Beinenen
TUTMO(UIBHBIA KOMIUIEKC M OMPEJCIIEH COCTaB BBICOMOJICKYJISPHBIX HACBHIMICHHBIX U
HEHACHIIICHHBIX KUPHBIX KUCIOT. B pe3ynbrare mueHTUPUITMPOBaHO 24 COCTMHCHMS:
a) BBICOKOMOJICKYJIIPHBIC JKUPHBIC KHUCIIOTHI, TIpeo0Iafad CpeId HUX JMHOJIeBas, N-
IeKCaJIeKaHOBasi W JIMHOJICHOBAsl KHUCJIOTHI; 0) JTUTEPIEHOBBIA cnupT (GUTON; B) [3-
CUTOCTEpPUH; T) 7Y-TOKO(QEpo; 1) MNPOU3BOJHOE OEH30MHOM KHUCIOTBI U ApPYIHe
OpraHUYEeCKUE COCTUHEHHUS.

6. YcTaHOBIEH  aMHHOKHCIOTHBIH  COCTaB. NnentudummpoBano 23
AMUHOKHUCJIOTBI, 6 W3 HHX HE3aMCHHMBIC, OMNpPEAENICHO HMX CcojaepkaHue. MeToaom
PEHTTEeHO(ITYOPECIICHTHOTO aHaIN3a U3YyYeH AJIEMEHTHBIA COCTaB BUOB pojia GuaJika,
BCEr0 yCTAaHOBJIEHO Hanmumuue 21 Makpo- u MukpossneMeHta. IIpeobnananu cpeanm HUX
ACCEHITUAIBHBIC DJIEMEHTHI: Kainuii — 710 5,37 %, marauii — 10 0,52 %, dochop — 0,48 %.
OmnpeneneH cocTaB M COAEPKaHUE CBOOOTHBIX OPTAHUYECKUX KUCIIOT.

7.  Tlposenensl pecypcoBemueckue uccnemoBanus V. uniflora, V. sacchalinensis,
V. langsdorffii nHa Ttepputopuun Bocrounoit Cubupu u octpoBa CaxaiuH.
MakpocKonmuYecKiii ¥ MHKPOCKOMHMUYeCKWi ananmm3 TpaBel V. uniflora, V.
sacchalinensis, V. langsdorffii mo3Bonuia BBIABUTH OCHOBHBIC JHArHOCTHYECCKHE
NPU3HAKKA  CBHIPhS HW3y4aeMbIX BHIOB. OTINYUTETLHBIMH  MOP(OIOTHICCKIMHU
MIpU3HAKaMU SBIISTIOTCS (hopMa M Kpai JINCTOBOM TUTACTHHKH, JJIMHA Yepellka, CTPOCHUE
I[BETKAa, OKpacka BCHYMKA, OIYIICHHOCTh JINCTOBOW TIUIACTUHKA H  CTEOJIS.
MUKPOCKOITMYECKUM aHAJTM30M BBIABICHBI XapaKTePHbIE MHUKPOIUATHOCTHYCCKHE

IIPHU3HAKH: aHOMOHHTHBIﬁ TUII yCTbUIL, HAINYHUC COCOUYKOBHAHBLIX BOJOCKOB.
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JInarHOCTUYECKH 3HAYUMBIMH SIBJIIIOTCS T'OJIOBYAThIE€ BOJIOCKH C MHOTOKJIETOYHOMN
TOJIOBKOM, Jpy3bl U OCOOCHHOCTHM MX CTPOCHHUS B Me30(WUie JIMCTAa M JIEHECTKax
BCHUUKA.

8. Pazpaboran u mpemIokKEeH Crnoco0 TMOMy4YeHHs JKCTpakTa TyCToro,
BOJIOPACTBOPHMOTO TIOJMCAXaPUIHOTO W TEKTHHOBOTO KOMILJIEKCOB W3 TpaBbl V.
uniflora ¢ wucmosp30BaHMEeM pecypcocOeperarieil TeXHOJIOTHH, B COOTBETCTBHH C
KOTOpPOH MpeaycMaTpuBaeTcsa MoovepeHoe MojydeHue 3kcTpakra rycroro, BPIIC u
[1B. IIpoBenena cranmapTu3alus 3KCTpaKTa TyCTOrO IO COJEPNKaHUIO (DIIaBOHOUIOB
(ue menee 3 %),

9. Pazpaborana pemnentypa cOopa «bponxommcan». Mertomamu (pu3NKO-
xumuueckoro anammza (bBX, TCX, BOXX wu gap.) usydeH cocTaB CBOOOJHBIX
OpraHMYeCKUX KHUCIOT U caxapoB. ['pynma QeHOJNbHBIX coeAuHeHuil cbOopa
MpeJCTaB/IeHa B OCHOBHOM (iaBoHOMAaMU U (peHoJIKapOOHOBBIMU KuciaoTamu. Beero
uneHTuuIMpoBaHo 15 coeauHeHuil: ramioBas, KodeiHas, nukopueBas, (epyroas
KHUCIIOThI, TAHUH, KATEXWH, T€CIIEPUANH, TUTIEPO3HI, JIFOTCOIUH- /-TJIMKO3U/I, BATEKCHH,
KeMmrdepos, PyTHH, KBEPIETHH, a TaKKe KyMapwuH W TIUIUPPHU3UHOBAS KHCIIOTA.
Metonom KX, xpomaTo-macc-CieKTpOCKOIIUHA UCCIAEA0BaH COCTaB 3(UPHOro Macia
coopa.

10. Jlms OIEHKM KadecTBa ChIPhS (DHMATKH, DKCTpakTa TyCTOro, cOopa u
nosimcaxapuanbix komruiekcoB (BPIIC, T1B) pazpaboranbl METOIMKHA Kau€CTBEHHOTO U
KOJMYECTBEHHOTO ONPEACICHNUS OCHOBHBIX OHOJIOTMYECKH AaKTHUBHBIX COCAMHCHHI:
braBoHOUIOB, (EHONKAPOOHOBBIX KHUCIOT W TOJMCAXapHUIOB C HCIOJIb30BaHUEM
nuddepeHnnanbHoi u psSIMOU CreKTpohOTOMETPHH. Ha OCHOBaHUH
AKCIIEPUMEHTAIBHBIX JaHHBIX MPEIIOKECHBI TapaMeTPhl KaueCTBa 00BEKTOB.

11. Tlo pe3ynbTaTam uccleOBaHUN pa3paboTaHa HOpPMATHBHAS JTOKYMEHTAIUS U
MOJYYEHbl  CBUJETEIBLCTBA O TOCYJApCTBEHHOW  perucrpanuu Ha  QuUalKy
onHousetkoByto Ne RU.77.99.11.003.E.008302.04.11. ot 01.04.2011 r. u nHa cOop
Ooponxonutudeckoro nerictBus «bponxomucan» Ne RU.77.99.11.003.E.043294.10.11.
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ot 17.10.2011 r. IToaroToBaEHBI ¥ TPEAJIOKEHBI IPOCKTHI (hapMaKONEHHBIX CTaTel Ha
tpaBy V. uniflora, skcrpakr rycroii V. uniflora u coop «bpouxomucany.
Pexomenpanun
[IpoBeneHHbIE HUCCAEAOBAHUS MOTYT CIIYXKHUTh OCHOBOM JIJISi M3BICKAHHUSI HOBBIX
WUCTOYHUKOB PACTUTEIBHOTO CBIpbS U3 pacTeHmid poxa Viola u pacmmpeHus

HOMCHKJIATYPbI OTCYCCTBCHHBIX PACTUTCIIBbHBIX JICKAPCTBCHHBIX CPCACTB HAa KX OCHOBC.

IlepcnexkTHBBI Ja/IbHeIICH Pa3pad0TKH TeMbl
[lepcriekTuBHI nanbpHEHIEH pa3paObOTKU TEMBI AUCCEPTALIMOHHOTO MCCIIEA0OBAHUS
BKJIIOYAIOT HAIIPABJICHMS, HWMEIONIME BAXXKHOE TEOPETHUYECKOE W IPAKTAYECKOE
3HAQYECHUE: BHEAPECHUE B OTEYECTBEHHYI0 HOMEHKJIATypy NEPCIEKTUBHBIX BUIIOB CHIPBS
¢uanok, pacnpocTpaHEHHbIX Ha Tepputopuu Bocrounoit Cubupu, yriayOieHHOE
u3ydyeHue ux (HapMaKoOJOTMYECKUX CBOWCTB, TMPOBEJACHUE JOKIMHUYECKUX U
KJIIMHUYECKUX HCCIENOBAHUNM HOBBIX JIEKAPCTBEHHBIX CPEICTB Ha OCHOBE BUIOB POJa

Viola.
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CIIACOK COKPAIIIEHUI

AMK — aMUHOKHUCIIOTBI

BAB — Ouonorndecky akTHBHbBIE BEILIECTBA

bX — Oymaxknas xpomaTtorpadus

BPIIC — BogopacTBOpHMBIE MOJIMCAXAPH/IbI
B®C — BpemenHas hapMakoneitHas cTaTbs
BOXX — Bbicokoa(hPexTruBHAS )KUAKOCTHASE XpoMaTorpadust
KX — ra3o-xuakoctHas XxpoMartorpapus
[KX-MC — ra30KuJKOCTHAsI XpOMaTO-MacC-CIIEKTPOMETPHUS
['CO — rocynapCTBEHHBIN CTaHIapPTHBIN 00pasel
['® — I'ocynapcTBeHHas hapmakornes

I'T] A — remunesuroao3a A

I'll b — remunemmonao3a b

JIB — nyOuibHBIC BEIleCTBA

KAK — xesre30aMMOHUIHEIE KBACIIEI
HK-criekTp — nH(ppaKkpacHbIN CIIEKTP

JIJ1 — neranpHas q03a

JIPC — nexapCTBEHHOE pACTUTEIILHOE ChIPHE

HJI — HOopMaTHBHAas! JOKyMEHTAIUs

OKpECT. — OKPECTHOCTH

[IB — neKTUHOBBIE BEILIECTBA

I1C — monucaxapu sl

POA — pentreHo(pyopeceHTHbIN aHau3

CO — crangapTHBI 00pasern

COX — cimsucrast 0007109Ka KETyaKa

CO — cniektpooTomepust

T. . — TeMriepartypa IiaBiICHUS
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TCX — xpomarorpadus B TOHKOM cjioe copOeHTa
TV — TexHuyeckue ycioBus

Y@ — cniekTp — yIbTpaHONEeTOBBIN CIIEKTP
OKK — ¢peHoKapOOHOBBIE KHCIOTHI

®C — papMakoneitHas CTaThs

OCII — (hapmakorneiiHast CTaThs IPEATPUATHS
OB — 3KCTpaKTUBHBIE BEILIECTBA

SIMP — sinepHBII MArHATHBIN PE30HAHC

DMSO — numetuncynbdokcu

RSD — oTHOCHTENEHOE CTAHIAPTHOE OTKIIOHCHUE
Rt — Bpems ynep>KuBaHUs COETUHEHNS, MUH

SD — cranmapTHOE OTKJIIOHEHHUE

Amax> Mmin — MAKCUMYM Y MUHUMYM TorJionieHus B Y @ crekTpe, HM
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vccsie/loBanus  pactenuii pofa  ¢wuanka uopsl  Boctounoii  CubGupu» Ha
COMCKaHHE Y4YeHOW CcTeneHu J0KTopa (papManeBTHYECKMX HAyK 10
crienpanbHocTh 14.04.02 — «®PapmaiieBTiueckas XuMusi, (papMakorHosus» Ha
kaeape papmaunn UI'MATIO dunnana GI'BOY JINO PMAHITO Muwnsapasa
Pocenn

Komucens B cocrabe corpyHukoB kadenpsl dapmainu: 3as. kadeapoi, .
dapm. nayk, npodeccopa I''H. Kosanbckoii, 1. dapm. nayk, npodeccopa T.JI.
Mopo3, k. ¢gapm. nayk, moueHta O.A. PbDKOBOM MOATBEPKIAET HCTIONB30BAHNE
MaTepuaioB JIMCCEPTAlMOHHOrO HceieoBanus MaprbeinoBa A.M., MOCBAIIEHHOTO
pPaCUIMPEHUIO OTEYECTBEHHONH HOMEHKJIATYPhl JIEKAPCTBEHHOIO PACTHTETLHOIO
ChIpbsi € TIO3MIMH  pecypcocOeperaiominX  TeXHOJOTHI,  KOMILUIEKCHOIO
UCTIOJIb30BAHMs PaCTeHMH, mnepepaboTKe OTXOJ0B I[POU3BOJCTBA, BHEIpPEHHs B
MEJIMIMHCKYIO TIPAKTHKY HOBBIX MaJlOM3y4Y€HHBIX PacTeHHWil Ha NpuMepe BHIIOB
poaa ¢uanka B y4eOHOM mpolecce €O CIAYLIATeNSMU [UKIOB MOBBIILICHUS
KBaJM(pMKallMM M MHTEPHAMM, a TaKKe B HAYYHO-HUCCIIEJ0BATENLCKON pabore
Pesynpratel uccienoBanuii cnocoOCTBYIOT PaCUIMPEHHIO CBEICHHI O XUMHIECKOM
cocTase BUIOB poja duanka diopsl Boctounoit Cubnpn.

YiieHbl KOMHCCHU:

3aB. kadeapoii, npodeccop,

1. papm. Hayk $375 ()%47/_ Kosanbckas ["anuna Hukonaesna
/

Ipodeccop kadenpst papmaiinu
1. (hapm. Hayk

Jlouenr kadenpsb papmariu,
K. hapm. Hayk

664049, r. Upkytck, M-on HOGuneinbiii 1
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BYPAAA YAACAM MMHWUCTEPCTBO
BAYYPHIE XAMTAAATBIH 3APABOOXPAHEHWA
SIAMAH PECITYBAWKH BYPATAS
Bypsag-Qapmauu Bypat-Qapmauus
Bypsaa Yaacai TOCYAQPCTEEHHOE NPeAUpHATIIE
TYPaHSIT AMXH Pecnybanrn Bypsrist

670047, Opoaoit XoaGooro Yaac, Bypsaa Yaac, Yaaau-Yas X070, AQAALHEBOCTOMHAN I'yAaMkd, 7

OK 5757
670047, Pocens, Pecnybanka Byparus, r. Yaan-Yas, ya. Aaasnesocrousas, 7 QRIG 020871

WHH 0323037270

e Ten, (3012) 33-58-03, 33-58-35, 41-42-44, 33-44-92; haxc: (3012) 33-58-39 ATEILIG00RNA
pfe 40602810709160104694, E-mail: office@burfarm.ry;
/¢ 30101810400000000604 info@burfarm.ru
Byparckoe oTaeaeie M 8601 MAO "Céepbank” www.burfarm.ru

BUIK 048142604 r. Yaan-Yas

viex, e 7

Kol A -k

B nuccepranmonHoil pabore MapreiHoBa AnnOepra Muxaimosuua
paspaboTansl Gmomormyecky axTHBHbIE J00aBKu «bponxonmmcan» H «Duanka
OJIHOL[BETKOBAA», OPOHXOJMTHYECKOr0 M- OTXapKMBAIOIIETO0  NEHCTBHUSA, C
MyKOJMTHYECKUMH ¥ IPOTUBOBOCHATUTEILHBIMA CBOWCTBAMH, PaspelleHHbie K
npuMeHeHHIo Ha TeppuTopun TamoxeHHOro coro3a pecny6muk benapycs, Kasaxcran
u Poccuiickoit @enepanyu.

B Pecny6muke Bypsrtus npunst pecnybmukasckuit 3akon ot 08.12.2017 N
2742-V «O pa3putHH OuO(DapMareBTHYECKOTo IIPOM3BOACTBa B Pecnybiuke
Bypstis W O BHECEHHMH H3MEHEHMH B OTHEJBHBIE 3aKOHO/ATENBHBIC aKThI
Pecny6muku Bypsatus». Ilepen opraHu3amusMH W IpPEJTNPUATHAMA PECIyOIuKy
[OCTaBjIeHa 3a/1auya PacIlMpPEeHUs] HMEIOIErocs MPOU3BOJACTBA U OTKPHITHE HOBBIX
IJTONIA/IOK IS IIPOM3BOAICTBA (PUTONPENApaToB, 3aperucTpUpoBanHbix kak BA/L

Uccnenopanuss MaptsiHoBa A.M. npencTaBisioT OoNbLIOH HHTEpEC Il
apmaneBTHUeCKOTO phiHKa, B ToM ugHcie Pecmybmuku Bypsrtus. Paspaborku
I03BONSIT BHEJPHTh B TPOM3BOJACTBO OHONOTMYECKM AKTMBHBIE —100aBKH
«Bponxonucany u «Duanka OJHONBETKOBAA» ¥ OTPAHAYHUTH UMIIOPT aHAJIOIOB U3-32

pybexa.

I"enepanpHBIi TUPEKTOP B.J. Lsipenos
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AKIITHOHEPHOE OBLIECTBO «KJIMHAYECKHN KYPOPT «AHT'APA»
Anpec: 664005, r. UpkyTck, yn.2-u denesnonopoxuas, 4 e-mail: kurortangara@mail.ru
0 Ten/dpaxc (3952) 39-50-20 UHH 3812010801/KITIT 381201001

AHFapa

Hex Ne oT

AKT BHEJIPEHUSA

pe3yJbTaToB AuccepTaLMoHHON paboTsl MapTeiHOBa AnsGepra Muxaiinosuya
«IlepcnextuBHBIe BUABI pona Viola L. dinopst Boctrounoit Cubupu, ux
(hapMaKOrHOCTHYECKOE HCCIIEIOBAHNE U CTAHAAPTH3ALNAY, IIPS/ICTABIIEHHON Ha COMCKAHUE
Y4€HOH CTeneHu JOKTOopa (papMalLieBTHYECKUX HayK 1o crnienuanbHoctd 14.04.02 —
(bapmarieBTHYeCKas XHMHUS, (papMaKOTHO3HUS

Komucens B cocrase: mpencesarens — 3aMeCTHTENb [VIaBHOrO Bpaya JIMXTeHBANbA
B.B., wiens! komuccuu: AM.H. mpodeccop A6pamosuu C.I'., 3aB. OTHENEHHEM K.M.H.
Meimenko O.A. — MOATBEPXJAeT MCIONB30BaHME OMONOrMYECKH AKTHBHBIX J06ABOK
paspaboTanHbix MapTsIHOBEIM A.M., 3aperHCTPHPOBAHHBIX Ha TepPHUTOPHH TaMOXEHHOro
coiosa pecrybnuku bBenapycs, pecmy6nuku Kasaxcran u Poccuiickoit ®enepamuu,
“@urouait  Baiikameckuii”’, “Bponxonucan” (RU.77.99.11.003.E.043294.10.11 or
17.10.2011); «®uanka oxxouserkosas» (RU.77.99.11.003.E.008302.04.11 ot 01.04.201 I)B
KOMILIEKCHOM JICYCHHH M BTOPHYHOW nNpodunaktuke 3a6oneBaHHii OpraHoB IbIXaHHS Y
NaL{eHTOB, HAXOAAIIMXCA Ha CAHATOPHO—KypOpTHOM JieueHuH B AO «Kimuuudeckuit kypopr

«Amnrapay.

YneHs! KOMHCCHH —>C.I'. A6pamoBuy
A. MeimeHnko

E | TN
ITpencenarens V757~ B.B. JInxTeHBansa

Hcnonuurens:
Korasp E.B.
(3952) 39-50-20
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lFocypapcreentoe GIOQeTHOE yupemaeHne
3apaBoOXpaHeHnn ropoaa Mockes!

“ LlenTp cepTHPUKAUMKM H KOHTPOAS
KauecTsa gexapcrs [lenapramenra

3apaBooxpaHenus ropoaa MockBbi”
(FBY3 *1C u KKJI 13 v. Mockan™)

111123, r, MOCKBa, WoOoCce INTYyINnacros, aom 64

: (495) 925~-81-87, (495) 925-81-84
http://www.cskkl.ru E-mail: info@cskkl.ru
5" Ceteri1 Ry 20dm
Ha N?
AKT O BHEAPEHUM
(pa3paGoTkH, peKoMeHIalHH, MATEPHAJIOB)
HanmeHoBaHuEe KOME uanoB): Meroguka

KOJIMYECTBEHHOTO OMpeJie/IeHHsl CyMMBI NIONIMCaxapH/IoB B Iepecyere Ha MIIOKo3y
B TpaBe (MAaNKH OJHOLIBETKOBOM.

ABtopsi: MapTeiHOB A.M.

HUcnons3opana: 'BY3 «LIC u KKJI /13 r. MockBs»

B_Buze (xaK HCOONb3yeTcs): Kak METOA KOHTPOJsA KadecTBa TpaBbl (HANKu
OJIHOLIBETKOBOM.

Dddexr Heapenus: ucnonszyercs ['BY3 «LIC u KKJI I3 r. MocksbD» Kak METOA
KOHTPOJISI Ka4eCTBa TPaBhl (PHANKH ONHOLBETKOBOH.
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«YTBEPXIAIO»

AKT

O MPOMBIIJIEHHOM BbINIyCKe ONbITHOM NMapTHH

06[)831108 NMPOTHBOACTMATHYECKOI0 060p8 Ha OCHOBE JIEKAPCTBEHHOI0

PACTHTEJILHOIO ChIpbsl

Komuccus B cocrase rnasHoro Texsosnora H.E.EnemMunoii, npencrasuteneii
paspaborunkos ®apxyrauHosa P.I'., MapTsiHoBa A.M. npoBeIH NpOMBILIIEHHBII
BBIMYCK OMNBITHOW MapTWM oOpa3loB MPOTHBOACTMATHYECKOro c6opa Ha OCHOBE
JIEKapCTBEHHOI'O PACTHUTENBHOIO ChIPhS.

Komuccust ormeyaer, YTo OMBITHAas MAapTHs MO PELENTYpEe W MOKAa3aTeNsM
Ka4yecTBa COOTBETCTBYET NPEACTaBJE€HHBIM pa3pabOTYMKaMHU HOPMATHUBHBIM

NOKYMEHTaM.

Pazpaborumxu:
3aMm. IMpeKTopa 1o HayKe, HHHOBALMAM
1 MeHeLKMeHTY OO0 «Tpassl Bawkupumu», 1.6.H. P.I'. ®apxytauHos
K. dapm.H. [/ /i/e «f/ :}\.M. MapTsIHOB
['nasusiit Texuonor OO0 «Tpassl Bamkupumy» /5/ H.E. Enemuna
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«YTBEPXJIAIO»

Ienepansublii gupextop OO0 «Ilandei»

T.K. CeHpkoBcKas

«15» vronst 2017 r.

AKT

0 TMPOMBILIEHHOM BBIITyCKe ONBITHOM MapTuy 06pa3iioB GPOHXOIUTHYECKOTO

Q)WrocGopa ((BpOHXOJIPlcaH» Ha OCHOBE JIEKApCTBEHHOI'O PAaCTUTEIBHOTO ChIPbS

Komuccust B coctaBe riuaBHoro texuosnora H.B. I'amkeHnko.n paspaGoryuka
A.M. MapThIHOBa NPOBEJH MPOMBILUIEHHBIH BBITYCK OMNBITHOM mapTuu 00pa3ioB
¢urocbopa «bpoHxonucaH», MOJIYYEHHOTO Ha OCHOBE JIEKApCTBEHHOIO

PacTUTEJIBHOT'O ChIPbA.

Komuccusi oTMeuaer, YTO OIbITHAs napTtus 1o peuentype v MnokKasaTesisiM

KayecTBa COOTBETCTBYET IPEACTABICHHBIM paspaGOanKaMn HOPMaTUBHBIM

JIOKYMEHTaM.
PaspaboTuuku:
Kauz. dpapm. Hayk //{, ////f2 %7& A.M. MapTbIHOB

I'nasueiii TexHosnor OO0 «Ilandei» ﬁl H.B. I'amxenko
C
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[Tpunoxenue 3

ToBapoBeqUECKHE TTOKA3ATEIN
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Tabmuna 1. — Pe3ynbTarhl onpeneneHus n3MelIb4eHHOCTH chipbst V. uniflora

MecTo 3aroToBKH
00pasIioB ChIPhs

Yacrui,
IPOXOISALIUX
4yepes CUTO C
OTBEPCTUSIMU

pasmepom 0,5 MM

Yactuil, HE
MPOXOISAITUX
yepe3 CUTO C
OTBEPCTUSIMU

pasMepom 7 MM

Yacrui,
MIPOXOJSAIINX
yepes CUTO ¢
OTBEPCTUSIMU

paszmepom 0,18 Mm

Yacruil, HE
MPOXOISAIIUX
4epes3 CUTO C
OTBEPCTUSIMU

pasMepoMm 2 MM

Yacrui,
MIPOXOIALIUX
yepes CUTO ¢
OTBEPCTUSIMU

pasmepom 0,18 mm

LempHOE CBIpBE

N3menpueHHOE ChIpbE

[TopomkoBaHHOE ChIPBE

HpKyTCKO-CeNbCKUN 1,45% 2,53% 1,91% 2,34% 1,75%
palioH

Okpecrt. ct. CaroasiHKa 2,15% 1,68% 2,81% 1,94% 2,15%
Pecnybnuka bBypsitus 1,93% 2,12% 2,25% 1,56% 2,46%
TyHKMHCKHI paiioH,

noc. Apiiad

AHTapCcKuil paioH, 2,56% 1,24% 2,51 1,85% 2,93%
OKpECT. TI0C.

CaBBaTeeBKa

Kauyrckuii paiioH, 1,64% 3,56% 2,93 1,38% 1,83%

OKpECT. I10C.
Man3sypka
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Tabnuna 2. — Pe3ynbTaThl OnpeaeieH|s: MUKPOOHOJIOTMUECKOM YMCTOTHI BO3IYIIHO-CYX0To Chipbst V. uniflora rpassl

Howmep JlaTta Cpox AspoOubIx | ['puboB HE OurepobakTepuii 1 | Escherichia | Salmonella
oOpa3na |aHanu3a |xpaHenus | Oaxtepuit He |Oosiee 10000 | HEKOTOPBIX APYTUX coli OTCYTCTBHE B
6omee 100000 B Ir IrPaMOTPULATENBHBIX | OTCYTCTBUE 10r
BIT OakTepuii He Ooee BIT
1000B 1T

10111~* 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
20111* 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
30111* 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
40111* 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
50111~* 06.14 3 roaa <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
60111** | 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
70111** | 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
80111** | 06.14 3 roaa <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
90111** | 06.14 3 roaa <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET
100111** | 06.14 3 rona <100000 <10000 <1000 OTCYTCTBYET | OTCYTCTBYET

[Ipumeuanue: * — 11eIbHOE CHIPHE;

**

— U3MCJIbHHOC CBIPhLEC
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Tabmuna 3. — Pe3ynbrarhl aHaan3a cTaOMIBLHOCTH B Ipoliecce xpanenus V. uniflora tpaeel (M3MeIbUE€HHOE CHIPHE)

[Toxazarenu [lepuon xpaneHus
0 mec. | 6 mec. 12 mec. | 18mec. | 24 mec. | 30 mec. |36 Mec.
1 2 3 4 5 6 7 8

Bremane npusHaku COOTB. | COOTB. |COOTB. |COOTB. |COOTB. |COOTB. | COOTB.
Mukpockonus COOTB. | COOTB. |COOTB. |COOTB. |COOTB. |COOTB. | COOTB.
[TonmMHHOCTH (KaYECTBEHHBIE PEAKITHH, COOTB. | COOTB. |COOTB. |COOTB. |COOTB. |COOTB. | COOTB.
xpoMarorpadusi)
YucnoBbie MMOKa3aTEIIN:
- coJiepkaHre (pIIaBOHOMIOB B IIepecyeTe Ha 188% |1,85% |1,81% |1,78% |1,74% |1,72% | 1,7%
pytuH (e menee 1,0%)
— DKCTpaKTHUBHBIC BelecTBa (PKCTpareHt Bojaa) | 36,62 36,60 36,57 36,56 36,51 36,47 36,39
(e meree 35%)
— DKCTpaKTHUBHBIC BemecTBa (dkcTpareHt crmpt | 43,78% | 43,64% | 43,58% | 43,44% | 43,39% | 43,35% | 43,27%
stusioBbid 70%) (He menee 40%)
— BIIAYKHOCTH (He Ooitee 12%) 6,0/1% |6,10% |6,17% | 6,22% | 6,21% | 6,25% | 6,15%
— 30J1a obmas (He 6omee 13%) 10,06% | 10,08% | 10,04% | 10,09% | 10,05% | 10,01% | 10,08%
— 3014, HEpaCTBOpHUMas B 0,27% |0,25% |0,25% |0,26% |0,28% |0,27% |0,28%
XJIOPUCTOBOJIOPOIHOM KucioTe (He 6osee 3,0%)
— TIOKENTEBIINX KYCOYKOB JIUCTHEB U CTEOJIEH 3,02% |[3,10% [3,34% |3,52% |3,65% |3,74% |3,82%
(ae 6onee 7%)

253% |251% [256% |249% |2,58% |2,62% |2,64%

— 4aCTHIl, HC ITPOXOIAINNX CKBO3b CUTO C
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oTBepcTHsiMHU 7 MM (He 6onee 5%)

— YaCTHUIl, TPOXOSIIUX CKBO3b CUTO C 2,12% [2,18% |2,15% [2,21% |[2,18% |2,25% |2,31%
oTBepcTHsiMH pazmepom 0,5 mm (He 6omee 5%)

— oprannueckue npumecu (e 6omnee 3%) 1,21% |1,24% |1,23% |1,26% |[127% |1,23% |1,26%
— MUHEpasbHbIe TIpuMecH (He 6oee 1,0%) 0,41% [0,43% |0,41% |0,40% |0,44% |0,42% |0,44%
MukpoOHoJ0orndecKas YucToTa COOTB. | COOTB. |COOTB. |COOTB. |COOTB. |COOTB. | COOTB.
3aKIroYeHUE COOTB. | COOTB. |COOTB. |COOTB. |COOTB. |COOTB. | COOTB.
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Tabnuua 4. — Pe3ynbTaThl aHanmu3a cTabUIBHOCTH B Tiporiecce xpanenus V. uniflora tpaser

(chIpbe-TIOPOIIIOK)

[Tokazarenn Ilepnon xpanenus
0 mec. 6 mec. | 12 mec. 18mec. | 24 mec. | 30 mec. | 36 mec.
1 2 3 4 5 6 7 8
BHemnue npusHaku COOTB. COOTB. COOTB. COOTB. COOTB. COOTB. COOTB.
Muxkpockonus COOTB. COOTB. COOTB. COOTB. COOTB. COOTB. COOTB.
[MognmuuHOCTE (KauecTBEHHBIE peaKkiuu, | COOTB. COOTB. COOTB. COOTB. COOTB. COOTB. COOTB.
XpoMartorpadus)
YucnoBble ITOKa3aTEIIN:

- conepkanue GIaBOHOUIOB B TIepecUeTe Ha 1,91% 1,85% 1,80% 1,74% 1,69% 1,62% 1,54%

pytuH (He meHee 1,0%)
— DKCTPAKTUBHBIE BEIIECTBA (IKCTPAreHT BOJIa) 37,52% | 37,50% 37,47% 37,46% | 37,44% | 37,41% 37,35%

(ne menee 30%)
— 3KCTpPaKTHBHBIC BelmlecTBa (dKcTpareHt cnupt | 43,28% | 43,22% | 43,18% 43,17% | 43,14% | 43,10% 43,04%

stritoBeIi 70%) (He menee 40%)
— BIaXHOCTH (He Oomee 10%) 6,07% 6,10% 6,17% 6,22% 6,21% 6,25% 6,25%
— 3071a obmmas (He 6omee 13%) 10,06% | 10,08% | 10,04% 10,09% | 10,05% | 10,01% 10,08%
— 307114, HEpacTBOpUMas B| 0,27% 0,25% 0,25% 0,26% 0,28% 0,27% 0,28%
XJIOPUCTOBOAOPOJIHOM  KHcioTe (He Ooiee
3,0%)
— TOKENTEBIINX KYCOYKOB JIUCTHEB M CTEOseH 3,02% 3,10% 3,34% 3,52% 3,65% 3,74% 3,82%
(ae 6omnee 7%)
— YacTHIl, HE NPOXOAAIMX CKBO3b cuto ¢ | 2,53% 2,51% 2,56% 2,49% 2,58% 2,62% 2,64%

otrBepcTusiMu 7 MM (He 6osee 5%)
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— YaCcTWIl, NPOXOJANIMX CKBO3b cHTO C | 2 12% 2,18% 2,15% 2,21% 2,18% 2,25% 2,31%
otBepcTusaMHu pazmepom 0,5 mm (e 6omee 5%)

— opranuyeckue npumecu (He 6omee 3%) 1,21% 1,24% 1,23% 1,26% 1,27% 1,23% 1,26%
— MUHepajbHbIe puMecH (He 6omee 1,0%) 0,41% 0,43% 0,41% 0,40% 0,44% 0,42% 0,44%
MuxkpoOuroornaeckasi 4ucToTa COOTB. COOTB. COOTB. COOTB. COOTB. COOTB. COOTB.
3aKIroueHne COOTB. COOTB. COOTB. COOTB. COOTB. COOTB. COOTB.
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Tabmuua 5. — Coneprkanue cymMMbl piraBoHo10B B Tpase V. uniflora s

IIePeCUCTC HA PYTUH B 3aBUCUMOCTH OT MCCT IIPOU3PACTAHHUA

Ne MecTo 3arotoBKu [ara ConepxaHue CyMMBI
oOpasia 3arOTOBKH (¢naBoHON10B, %0
1 HpxyTtckas o6nacTs, 05. 2014 1,88+0,05
HNpkyTcknil CeNbCKUNA paioH
2 HpxyTtckas o6macTs, 05. 2014 1,66+0,06
Kauyrckuii pailoH, OKpecT. II.
Man3sypka
3 Upxkytckas obnacts, okpect. | 06. 2013 1,84+0,07
ct. CiroastHKa
4 Pecny6nuka bypsitus, 06. 2013 1,89+0,05
TyHKMHCKHI paliOH, ITOC.
Ap1aH, BEpXOBBS P.
Keiarapru
5 HpxyTckas 061acTh, 05. 2013 1,75+0,07
AHrapckuil pailod, OKpecT. II.
CaBBareeBKa
6 KpacnHosipckuii kpaif, 05. 2011 2,03+0,05

Kanckuii pailoH, OKpecT. II.

3eJIeHbIN JIyT
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Tabnuua 6. — Pe3ynpTaThl aHaan3a cTaOUIBHOCTH B MIPOLIECCE XPAHEHUS HKCTPAKTA I'yCTOr0, MOJYYEHHOTO U3 TPaBbl

V. uniflora
Cepust N9 [lata Cpok Buennue Peakuuu noayiIMHHOCTH Conepxanne | Bnax- | Mukpo- | Coort-

aHajau3a| XpaHe- MPU3HAKU (h1aBoHOUIOB | HOCTh, %| OMOJIOTH- | BETCTBUE
HUA, ch”[a;{ BsI3Kada ]_II/IaHI/IL[I/IHOBa}I C TCX B IIEPECUCTEC HA| yeckas Tpe60Ba-

MECSALIEB| Macca TEMHO- | PEAKIIHS, pacTBOpOM pyruH, (%) YUCTOTA HUSIM
Oyporo 1gera | YO — ciekTp KAK [IPOCKTa

co ciabbIM oC
3aIaxom
1 2 3 4 5 6 7 8 9 10 11

011213 12.13 0 COOTB. MOJI0XKUT. MMOJ0KUT.| ITOJIOKHUT. 418 22,12 COOTB. COOTB.

06.14 6 COOTB. IIOJIOYKUT. [IOJIOJKUT. | TIOJIOKUT. 4,14 22,21 COOTB. COOTB.

12.14 12 COOTB. MOJI0XKUT. MMOJ0KUT.| ITOJIOKHUT. 411 22,44 COOTB. COOTB.

06.15 18 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 4.07 22,69 COOTB. COOTB.

12.15 24 COOTB. MOJI0XKUT. MMOJ0KUT.| IIOJIOKHUT. 4,02 22,64 COOTB. COOTB.

06.16 30 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 3,96 22,64 COOTB. COOTB.

12.16 36 COOTB. MOJI0XKUT. MMOJ0KUT.| IIOJIOKHUT. 3,91 22,52 COOTB. COOTB.

020114 01.14 0 COOTB. MOJI0XKUT. MMOJ0KUT.| IIOJIOKHUT. 4,06 21,99 COOTB. COOTB.

07.14 6 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 4,03 22,21 COOTB. COOTB.

01.15 12 COOTB. MOJI0XKUT. MMOJ0KUT.| IIOJIOKHUT. 3,98 22,39 COOTB. COOTB.

07.15 18 COOTB. MOJI0XKUT. MMOJ0KUT.| IIOJIOKHUT. 3,94 22,56 COOTB. COOTB.

01.16 24 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 3,89 22,77 COOTB. COOTB.

07.16 30 COOTB. MOJIOKUT. IMOJIOJKUT. | TIOJOKHT. 3,85 22,64 COOTB. COOTB.

01.17 36 COOTB. ITOJIOKUT. [IOJIOKUT. | TIOJIOKHT. 3,80 2251 COOTB. COOTB.
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030314 | 03.14 0 COOTB. IIOJIOKHT. moJIOKUT. | T1oOXKMUT. 4,35 22,32 COOTB. COOTB.
09.14 6 COOTB. IIOJIOXKUT. MOoN0oXUT. | Ilomoxur. 4,29 22,34 COOTB. COOTB.

03.15 | 12 COOTB. IIOJI0XKUT. MOa0XKUT. | Ilomoxur. 421 22,77 COOTB. COOTB.

09.15 | 18 COOTB. IIOJIOXKUT. Mo0oXuT. | Ilomoxur. 412 22,81 COOTB. COOTB.

03.16 | 24 COOTB. IIOJIOYKUT. moJIokuUT. | Tlomoxur. 4,03 22,88 COOTB. COOTB.

09.16 | 30 COOTB. IIOJIOKUT. MoN0oXuT. | Ilomoxur. 3,91 22,64 COOTB. COOTB.

03.17 | 36 COOTB. IIOJIOKHT. MoJIOKUT. | T1oMOXKHUT. 3,88 22,70 COOTB. COOTB.

040414 04.14 0 COOTB. IIOJIOKUT. oJIOKUT. | Tlomoxur. 3,89 22,54 COOTB. COOTB.
10.14 6 COOTB. IIOJIOXKUT. o0oXuT. | Ilonmoxur. 3,85 22,65 COOTB. COOTB.

04.15 12 COOTB. IIOJIOYKUT. oJIokUT. | Tlomoxur. 3,79 22,77 COOTB. COOTB.

10.15 18 COOTB. IIOJIOXKUT. ooXuT. | Ilomoxur. 3,74 22,79 COOTB. COOTB.

04.16 24 COOTB. IIOJIOYKUT. moJIokUT. | Tlomoxur. 3,71 22,84 COOTB. COOTB.

10.16 30 COOTB. IIOJIOXKUT. o0oXuT. | Ilonmoxur. 3,68 22,64 COOTB. COOTB.

04.17 36 COOTB. IIOJIOKUT. oJIokUT. | Tlomoxur. 3,62 22,36 COOTB. COOTB.

050514 05.14 0 COOTB. MOJI0XKUT. MMOJ0KUT.| ITOJIOKHUT. 419 22,12 COOTB. COOTB.
11.14 6 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 415 22,35 COOTB. COOTB.

05.15 12 COOTB. MOJI0XKUT. MMOJ0XKUT.| ITOJIOKHUT. 4,06 22,45 COOTB. COOTB.

11.15 18 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 3,98 22,54 COOTB. COOTB.

05.16 24 COOTB. MOJI0XKUT. MMOJ0KUT.| ITIOJIOKHUT. 3,84 22,88 COOTB. COOTB.

11.16 | 30 COOTB. ITOJIOKUT. [MOJIOJKUT. | TIOJIOKHT. 3,79 22,68 COOTB. COOTB.

05.17 36 COOTB. MOJI0XKUT. MOJ0KHUT. | OJIOKUT. 3,72 22,81 COOTB. COOTB.
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[Tpunoxenue 4

dapmMakonenHble CTaThbu (MIPOECKTHI)
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[Tpunoxenue 4.1

MHWHHCTEPCTBO 3/IPABOOXPAHEHIS
POCCHICKOW ®EJEPALINN

OEJJEPAJIBHOE I'OCYAAPCTBEHHOE BIOJIDKETHOE YUPEX/IEHUE
HAYYHBIN LIEHTP SKCITEPTH3bI CPEJICTB MEJIUIIMHCKOT'O
[MTPUMEHEHWA
T'OCYJAPCTBEHHBIN CTAHJIAPT KAYECTBA
®APMAKOIIEMHASI CTATbS
(ITpoexr)
PazpabGoTtunk: MpkyTckas rocynapcTBeHHass MEIUITMHCKAs aKaJeMHsl MOCIEAUILIIOMHOTO
oopazoBanusi — Qumana OPI'BOY JIIO «Poccuiickoii MEIMIIMHCKOW aKaJIeMuu
HENPEPBIBHOTO MPOQPECCHOHATBHOTO 00pa3oBaHus» MUHHCTEPCTBA 37PaBOOXPAHCHUS

Poccuitckoit denepanuu

®duraNiKyi OJHOLIBETKOBOM TpaBa oC

Violae uniflorae herba BBoauTcs BriepBbIe

CoOpanHast B a3y MacCOBOr0O IIBETCHHMS M BBICYILIEHHAs TpaBa MHOTOJETHHUX
JTUKOPACTYIIUX TPAaBSHUCTHIX pacTeHHMi (uanku omHorBeTkoBoit — Viola uniflora L.

cemelicTBa GuankoBsix — Violaceae.

Bueminue mnpusHaku. [Jenvnoe coippe. CMeCh NEIBHBIX WIH YacCTHYHO
W3MEJIbUCHHBIX OJINCTBEHHBIX CTEOJIEH C IBETKAMH, OTIEIbHBIX CTEOJIeH, JTUCTHEB,
1BeTKOB. CTeOM MPOCThIE, PEIKO, UHOTJA OUYE€Hb I'YCTO OTCTOSIIE-BOJIOCUCTHIE, 10 30
CM IJIMHOM. JIUCThsI KOPOTKOUYEPEIIKOBBIE, COOpAaHbl B BEPXHEN YacTU CTEOJIsA, CUIBHO
COJIMKEHBI, OT TTOYKOBUIHOW 0 poMOMYecKor (PopMbl, IO Kparo KpymHO3yOUaThie, ¢

BBITSIHYTOM BEPXYIUKOM. IlIpMIMCTHUKM JaHUETHBIE, OCTPBIE, C PaCCTABIEHHO-
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3Y6‘IaTBIM KpacM. HBCTKI/I OINMHOYHBIC, PCAKO B YHCIIC 2, HCIIPABUJIBHBIC. Benuuk
)KCJ'ITI)Iﬁ, COCTOUT M3 5 HCPABHBIX JICTICCTKOB C TCMHBIMH JXKHUJIKAMH U OYCHb KOPOTKHM
mIopueM, OKOJIO 2 MM HHHHOﬁ, C MpoAOJroBaTbiMM HWJINM OBAJIBHBIMH JIOIIACTAMMU.
Yamieukn U3 5 KOCO-OBaJbHBIX WU IMpoaAOJIrOBATBIX YAHICIHCTHUKOB. HJ'IOI[ -

IPOJIOJIrOBaTast KopoOouka, ¢ TpeMs

TpCXCTBOpYUATasd PACKPbIBAOIIUMHUCA

TOPU3OHTAIBHO OTKJIOHSIOMUMHKCS CTBOPKaMH. 3amax cialeiii. Bkyc BomHOTO
W3BJICUCHHUSI CIIU3UCTBIH, CIIaIKOBATHIM.

H3menvuennoe coippe. CMeCh KYCOYKOB CTeOJiel (CBETIO0-3€JEHOr0 IIBETA),
JUCTHEB (CEpOBATO-3€JICHOT0 WJIM 3€JICHOT0 IIBETAa), IBETKOB (XKEJITOro IIBETA),
NPOXOJSIIMX CKBO3b CHUTO C OTBEpPCTHSIMU 7 MM. 3amax ciaOblid. Bkyc BoaHOro
W3BJICUCHUS CIIM3UCTBIN, CJIaIKOBATHIN.

Ilopowok. CMech KyCOYKOB CcT€OJIEH, TUCTHEB, IIBETKOB U TUIOJOB, MPOXOISIINX
CKBO3b CHTO C OTBepCcTHAMU 2 MM. L[BeT OT cepoBaTO-3€J1€HOr0 A0 3€JIIEHOTO C

JKEJITBIMM BKJIFOUCHHMSIMHM. 3amax ciiaObIi. BKYC BOJHOI'O H3BJICYCHU CHH3HCTBIﬁ,

CJIAKOBATBIN.
CIIEUOUKALINA
®duasikyi OJHOLBETKOBOM TpaBa
IToka3arenn MeTobl UCTIBITAHU N Hopwmsl
1 2 3

Bremnue npusHaku BusyanbHbii (Jiyma, | COOTBETCTBUE  MPOEKTY
MUKPOCKOIT), oC
OpPraHOJIENTUYECKUH,
I'o Xl

Mukpockonus ['d XIII COOTBETCTBUE OIUCAHUIO

pucyHkam npoekty ®C

KauectBennsie peakuuu | [{luanuauHoBas KPaCHO€ OKpAIIMBAHUE
peakmus (Mg + HCI (pmaBoHOMTBI)
KOHII.) KEJITOE OKpalllMBaHUE
C 2 % cnuptoBBIM (praBoHOUMIBI)
pPacTBOpPOM aTIOMUHUS
XJIOpUJa
C 96 % cniuptom XJIOIIbEBUIHBIA 0CAI0K
ATUIIOBBIM (moymcaxapu/ibl)
TCX Ha XpoMarorpaMmmax B

CHCTEME PACTBOPUTEJIEN:
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ATHIIAIETAT — KUCIIOTa
MypaBbHHAsl — BOJIA
(65:15:20), xmopoopm —
yKkcycHas kuciora (9:1)

YuciioBbIe MTOKA3aTENH:

Cymma ¢uaBononioB B | CnextpodoToMepust He menee 1 %

nepecyere Ha PyTUH

ConepxaHue CyMMBbl CrnexTtpodoTomepust He meHee 4 %

MOHOCAaXapHI0B B

nepecyere Ha TIIIOKO3Y

OKCTPAaKTUBHBIX ['o X1v He menee 30 %

BEIIIECTB, N3BJICKAEMbIX

BOJIOU

OKCTPaKTUBHBIX ['o X1v He meHee 40 %

BEIIIECTB, N3BJICKAEMbIX

CIIUPTOM FTUHOBBIM 70%

Braxxnocts ['d X1V He 6omee 12 %

3oma o0mias ['d X1V He 6omee 13 %

3ona, HepactBopuMasi B | 'O XIV He 6ouiee 3 %

XJIOPUCTOBOJOPOTHOM

KHUCJIOTE

[ToxenTeBmne nuctbsi u | 'O XIV He 6osiee 7 %

cTebsn

Hpyrue dyactu pactenus: | 'O XIV He 6omee 3 %

(T101b1, CTBOPKHU

J10JI0B, KOPHEH)

Oprannueckas npumech | ['® X1V He 6omee 3 %

MunepanbHas npumech | 'O XIV He 6osee 1 %

Pagnonyxnuab I'e X1iv COOTBETCTBHE
O®C.1.5.3.0001.15

Tsixenble METaJUIbI ['o X1v COOTBETCTBUE
O®C.1.5.3.0009.15

Ocrarounsbie koaudecTBa | ['O XIV COOTBETCTBUE

IICCTUIINIOB O®DC.1.5.3.00011.15

Mukpobuonoruyeckas o X1v COOTBETCTBHUE

YUCTOTA O0®C.1.2.4.0002.15,
kareropus 4A

VYnakoBka, mapkupoBka | ['® XIV COOTBETCTBUE

Y TPAHCIIOPTUPOBAHUE O®C.1.1.0019.15

XpaHeHue ['d X1V COOTBETCTBHE
0dC.1.1.0011.15

Cpok roOAHOCTH I'eo X1v 3 roga
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Muxkpockonuueckue npusnaxu. Hsmenvuennoe coipve. Ilpu paccMoTpeHuun c
TIOBEPXHOCTH TPEMAPATOB JIMCTA JIOJDKHBI OBITh BUIHBI W3BUJIMCTBIC KIJICTKH SITUICPMHUCA.
VYeTpHia pacnonararoTcss Ha BEpXHEM M HAYKHEM SIUACPMUCE U OKPYXKEHBI 3-4 KieTKaMu
(amomormTHBI Tum). Kietkm ycthuir modkoBUAHOW Gopmbl.  I[IpocThie  BoJOCKH
OJTHOKJIETOYHBIE C HEXHO-OOpOJAaBUaTOM IMOBEPXHOCTHIO, TOJCTHIMH CTEHKAMH C
3a0CTPEHHBIM KOHILIOM, PAaCIIOJIO’KEHBI IIPEUMYLIECTBEHHO HA KWJIKaX U MO0 Kparo JIMCTA.
['onoBUYaThIe BOJIOCKM C MHOTOKJIETOYHOM I'OJIOBKOM HA IMIMPOKONM MHOTOKJIETOYHOW HOMKKE,
BCTPEUAIOTCS 10 Kparo JIMCTa B YIIyOJEHUSIX MEXIy 3yOllaMu M Ha KOHI[ax 3yOroB. B
Me30(uie JMCTa BHUOHBI MHOTOYMCIICHHBIE KPYIHBIE JPY3bl OKcalaTa KaJTbITHsL.
ONUJEpMUC JIEECTKOB MMEET COCOYKOBHJHBIE BHIPOCTHL. Ha smuaepmuce cpeqHux u
HIDKHUX  JIEIECTKOB, y  OCHOBAaHMs, pAaCIHOJArarOTCs JUIMHHBIE  OJHOKJIETOYHBIE
TYMOKOHEYHBIE BOJIOCKM C TOHKMMH CT€HKamMHu. B mapeHXuMe HWKHEN 4acTh JIEIECTKOB

BCTPCHAIOTCA APY3bl OKCAJIaTa KaJIbITHA.
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| — duanku oTHOIBETKOBOI TpaBa:
1 — xyeTku snMaepMuca ¢ ycTbUIlaMu, 2 — Kpail Jiucta (pOoCThle OJHOKJIETOYHbIE

BOJIOCKH), 3 — TIPOCTOM BOJIOCOK; 4 — FOJIOBYATHIN BOJIOCOK, S5 — ME€30(HUILIT JTUCTA €
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apy3amu, 6 — pparMeHT snuaepmuca cte0sast ¢ yerbuiiamu (yBeir. x240).

Crebmu (puanky caxaJlMHCKOM peiko, MHOT/IA OYeHb T'YCTO OTCTOSIIIE- BOJIOCUCTHIE. 3
KOPOTKOYEPEIIIKOBBIE JIUCTa COOpaHbl B BEPXHEU YacTh CTe0JIsI, CUIIbHO COMMKEHbL. JIncTOBbIC
TUIACTUHKK OT TIOYKOBUIHOM JO poMOMueckoil (OpMbl, MO Kpar KpymHO3yOdartble, ¢
BBITSIHYTOM BEpXYIIKOW. [IpUIMCTHUKK JaHIETHBIE, OCTPbIE, PACCTABICHHO-3yOUaThIE.
[[BeTKM OJWMHOYHBIE, PEAKO B 4HUCIE 2, KpynHblEe (A0 3 CM B JMaMeTpe), Ha KOPOTKOM
HOXKKE, BBIXOJAIIEH W3 Ma3zyXyd BTOPOro JiMcra. BeHUMKH >kenTble, ¢ TEMHBIMH JKUJIKAMUA U
OYEHb KOPOTKHUM, OKOJIO 2 MM, IIIopLieM. HalenmcTrky KOCO-0BaIbHbIE WM MPOAOJITOBATHIE,
5 — 7 mm mmuHOM. [Inon — npoposroBatas TpexcTBopyarasi KOpoOOUKa, ¢ COXpaHSIOIEeHcs
yameykord, 12 — 17 MM JUIMHOM W pacKpbIBAIOLIAsCS TPEMS TOPU3OHTAIBHO
OTKJIOHSIFOIMMUCS CTBOpKaMu. CeMeHa NPOI0JIrOBaTO-IMIIEBUIHBIE, dKEITOBATHIE, OKOJIO 3
MM JyiMHOM (pucyHok 1.2). LBeteT guasika 0AHOIBETKOBAsI B Mae — UIOHE, IIJIOJJOHOCUT
B UIOHE — UIOJIE.

Paguonykiuabl B coorBerctBUM ¢ TpeboBanusmu  ODC.1.5.3.0001.15
«OrmpenienieHue coaepKaHusl paJuOHYKIIMAOB B JIEKAPCTBEHHOM PACTUTEIBHOM CHIPbE U
JIEKApCTBEHHBIX PACTUTENILHBIX MPEenapaTaxy».

Tskenble Metauibl B cooTBeTcTBHM ¢ TpeboBanusimu ODC.1.2.2.2.0012.15
«OrnpenienieHne  CoAepKaHusd TSDKENbIX METAUIOB M MbIIIbsIKA B JIEKAPCTBEHHOM
pPacTUTENILHOM CBIPBE U JIEKAPCTBEHHBIX PACTUTEIBHBIX MTPErapaTaxy».

OcraToyHble KOJMYECTBA MNECTMUWIAOB B COOTBETCTBUM C TpeOOBaHUAMU
OPC.1.5.3.00011.15, OPC.1.2.2.2.0012.15 «OrnpenencHue conepKaHusi OCTATOYHBIX
MECTUINIOB B JIEKAPCTBEHHOM PACTUTEIBHOM ChIPhE U JIEKAPCTBEHHBIX PACTUTEIBHBIX
npenapaTax.

MukpoOuosiornyeckass  4YMCTOTa B COOTBETCTBMM €  TpeOOBaHUAMU
OdC.1.2.4.0002.15, kateropusi 4A «MHUKPOOHOTOTHYECKAS YUCTOTAY.

KosmuecTBeHHOe ompeaeneHue cymMmbl (DJJAaBOHOMIOB B TEpecyeTe Ha PYTHH.
AHAIUTUYECKYIO TIPOOY PACTUTENBHOTO CHIPhs (PHAJIKA U3MENBUYAIOT JI0 pa3Mepa YacTHII,
MPOXOJSAIIMX CKBO3b CUTO C oTBepctusaMu 2 MM. Oxono 1,0 r (TOouHas HaBecka)

WU3MEJLYCHHOTO CBIPpbS MOMEMIAIOT B KOJIOy co numm@oM BMECTUMOCTHIO 150 M,
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npubasisior 50 M 70% coupra 3TUIOBOrO. 3aTeM KOJIOY COEAMHSAIOT ¢ OOpaTHBIM
XOJOAWJIFHUKOM W HarpeBalOT Ha KUIsmed BoAsHOW Oane B TeueHue 30 MUH mpu
NEPUOINYECKOM BCTPSIXMBAaHUU U1 CMBIBAHHMSI CO CTEHOK YacTUll ChIpbsi. V3BiedueHue
GUIBTPYIOT Yepe3 CMOUYEHHBIN CIIMPTOM STHIIOBBIM OYMaKHBIM (QUIBTP B MEPHYIO KOJIOY
BMecTuMocThio 100 Mi1, HE JorycKas TonaiaHus YacTHIl ChIpbs Ha QuibTp. K ocTaTtky B
Koyoe mpubaBsoT 50 M cMpTa STHIOBOTO TOW K€ KOHIICHTPAIMH. DKCTPAKIIHIO
MOBTOPSIFOT B TEX K€ YCIOBHUSIX B TeueHHE 30 MHUH M U3BJICYCHHE IMOMEIIAOT B Ty XK€
MepHyto Koi0y. Ilocne oxnaxkaeHust 10 KOMHATHOM TEMIIEpATypbl 0ObEM M3BIICUEHUS B
KOJIOE TOBOJIAT JIO METKH CITUPTOM STHIIOBBIM 70% 1 nepemenBaroT (pacTtBop A).

B MepHy10 K010y BMECTUMOCTBIO 25 MJI MOMEMIAIOT 2 MJT pacTBOpa A, MpUOABISIOT
4 v 5% pactBopa amomunus xjaopuaa B 70% crnmpre 3tinnoBom, yepe3 10 mun — 0,1 M
3% pacTBOpa KUCIIOTHI YKCYCHOM M JOBOJST 3THUM K€ COHUPTOM O METKHU (pacTtBop A).
Yepes 30 MUHYT U3MEPSIOT ONTUYECKYIO IIOTHOCTh PACTBOPA HA CHEKTPO(OTOMETPE NpU
JuiHe BOJIHBI 410 HM B KroBeTe ¢ TOJIIUHOW pabodero ciost 10 M. It Toro 4ToObI
UCKJIFOUYNUTh BO3MOYKHOE BJIMSHUE OKPALICHHBIX COIYTCTBYIOIIMX COEAMHEHUN Ha XOJ
KOJIMYECTBEHHOIO aHaIM3a B KAauyeCTBE pPACTBOpAa CpPaBHEHUS MCHOJIB3YIOT PacTBOD,
BKITTovarommid 2w w3BiedeHus (pactBop A), 0,1 ma 3% KHCIOTBI YKCYCHOM U
JIOBEJICHHBIN CIUPTOM 3TUIIOBBIM 70% 710 METKH B MEPHOM KOJIO€ BMECTUMOCTBIO 25 MIL.
[lapanienbHO M3MEPSAIOT ONTUYECKYIO IJIOTHOCTh pactBopa CO pyTuHA C aMOMUHUS
XJIOPUIOM, IIPUTOTOBJIIEHHOTO aHAJIOTUYHO MCIIBITYEMBIM PACTBOPAM.

Conepkanue cymMMmbl (PIIABOHOMAOB B ONPEICISIIOT TMEpecueTe Ha pyTUH H
a0COIIIOTHO CYX0€ CBhIPhE B MIPOIEHTaX (X) BHIYUCIISIIOT 110 (opmyiie:

D-m,-25-1-100-100-100 D-m,-1-100-100

" D,-100-m-25-2-(100-W) D,-m-2-(100—W)’

rae D — onTrueckas miI0THOCTh UCIIBITYEMOTO PacTBOPA,;
D, — ontuueckas ioTHOCTH pacTBopa komiuiekca CO pyTuHa;
M — HaBecKa ChIpbs, T;

My — HaBecka CO pyTuHa, T;
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P — conepsxanue ocHoBHoro Beniectsa CO pytuHa, %;

W — BIaxXHOCTB ChIpbS, Y.

IIpumeuanme. 1. Ilpurorosnenue pactBopa CO pyruna. Okono 0,05 r (Tounas
HaBecka) pytuHa (Sigma, kat. Ne 2303) nmpenBapuTe/IbHO BBICYIICHHOTO IIPH TEMIIEPATYPE
130-135 °C B Teuenue 3 4, pacTBOPSIOT B 85 mut atuiioBoro crimpta 70% B MepHOit Kos0e
BMeCcTUMOCTBIO 100 M1 MpU HAarpeBaHUM HA BOASHOW OaHE, OXJIAXIIAIOT, TOBOJAT 00beM
pacTBopa TeM K€ pacTBOpUTENIEM JI0 METKM M TnepeMenmBaoT. Cpok TOJHOCTU
MIPUTOTOBJIEHHOT'O pacTBOpa 3 MecsIIa.

2. IIpuroroBiieHUE PacTBOPA ATFOMHUHMS XJIOPHIA CIIUPTOBOrO 5%. 5 T amroMUHMS
xyopuna ('OCT 3759-75) pactBopsitoT B 50 M cniupta stusioBoro 70% B MepHOM KoJiOe
BMecTUMOCThIO 100 MJT ¥ TOBOJSAT OOBEM pacTBOpa TEM K€ PACTBOPUTEIEM JI0 METKH,

IICPpCMCIINBAIOT. CpOK TOAHOCTH paCTBOpa 3 Mcecina.

Honucaxapuowt.

CnexTpodoToMeTprUECKU METO]T ONIPEAEITICHUSI MOHOCAXapUI0B

Memoouxa nposedenusi ananuza: okojo 1 T (TOUYHass HaBECKa) U3MEIbUCHHOTO
CBIPbsI MOMEIIAIOT B KOHMYECKYIO K010y BMecTuMocThIo 100 M1, mpubasisitoT 40 M1 BOIbI
U 4 MII KHCIOTBI XJIOPUCTOBOAOPOAHOW KOHIIEHTPUPOBAHHOH, KOJOY COEAMHSIOT C
0OpaTHBIM XOJOAWILHIUKOM M HArPEBAOT Ha KUIIALLEH BOASIHON OaHe B TeueHue 45 MUH.
3ateM KOJOy C COAEPKUMBIM OXJIAXIAIOT J0 KOMHATHOM TeMIlepaTypbl MO CTpyeil
XOJIOJHOM BOJIbI U (PUIIBTPYIOT YEPE3 S CII0EB MapJid B MEPHYIO KOJIOY BMecTUMOCThIO 100
mit. OctaTku Chipbsi B KojiOe mpombiBatoT 10 M Bojbsl. Mapio ¢ ocTaTkamMH ChIPbS
MOMEIIAIOT B TY K€ KOJIOY C ChIPbEM M SKCTPAKLIMIO MOBTOPSIIOT €I OJUH pa3 YKa3aHHbIM
BhIIIe criocoOoM. [lomydeHHoe M3BIeUEHUE TIPOIICIKUBAIOT Yepe3 S5 CI0eB MapiH B Ty JKe
MEpHYI0 KOJIOy, Mapili0 MPOMBIBAIOT, JOBOJSAT OObEM H3BJIEUCHHS BOAOH IO METKU U
nepeMeImBaroT (pacTBop A).

B xonmueckyro kon0y BMectuMmocThio 50 M momeriator 10.0 M pactBopa A,
PUOABIISIOT 110 KaruIsiM HATpHsl TUApoKcuaa pactsop 40 % mo momydenus pactBopa ¢ pH

4.0 — 4.5. PacTBOp KOJIMYECTBEHHO TMEPEHOCAT B MEPHYIO KOJIOYy BMECTUMOCTHIO S50 M,



350

JOBOAAT OOBEM pacTBOpa BOJAOM 110 METKM M mepeMemmnBaioT. [lomydeHHBI pacTBOp

GbubTpyrOT uepe3 OyMaxuwii GuisTp (pactBop b), orOpackiBaroT mepBbie 10 — 15 mu

¢unsTpara. B MepHyro konOy BMectumocthio 100 mi momemarot 2,5 M 1 % pactBopa

MUKPUHOBOM KHCIIOTHI, 7,5 M Hartpusi kapOonata pactBopa 20 % u 5 M pacTBopa

ucnbiTyemMoro oopasua. Konby momemnraror Ha 10 MHH Ha KHISIIYI0 BOJSHYIO OaHIo,

OXJIKJAIOT 10 KOMHATHOM TeMrepaTypbl U JOBOJAT 00bEM pacTBOpa BOJOW O METKH.

N3MepsitoT ONTUYECKYIO IMJIOTHOCTh MCIBITYEMOTO PAcTBOpa M PacTBOpa CTAaHAAPTHOIO

oOpa3siia IJItoK03bl Ha CIEKTPO(HOTOMETPE B MAKCUMYME MOTJIOMICHUSI TIPU JIJTMHE BOJIHBI B

obnactu ot 440 10 600 HM, B KfoBeTe ¢ TommuHOM ciiost 10 MM (pucynok 1). [TapaniensHo

U3MEPSIOT ONTHUYECKYI0 TUIOTHOCTh KOMILJIEKCA TIIFOKO3bI C MHUKPUHOBOM KHCIIOTOW B
HIEJIOYHOM Cpee.

A

0.6 -

0,5 +

0.4 -

0,3 +

0.2 +

0.1 1

O T T T 1
400 450 nm 500 550 600

Pucynok 1 — ChekTpbl NOrJoUIeHHS KOMILIEKca TJoKo3bl (1) u komruiekca
MOHOCaxapHuI0B 13 Haa3eMHoM yactu V. uniflora (2)

PactBop cpaBuenus™. 1 mn 1 % pactBopa nukpuHOBOM KucioTel U 3 Mia 20 %
pacTBopa HaTpusi KapOoHara MOMEIIAIOT B MEPHYI KoJi0y. 3areM mpuOaBisitor 1 mi
pactBopa CO TIIOKO3bI, TEPEMENIMBAIOT M HArpeBalOT Ha BOJsgHOW OaHe 90 MuH.
ConeprkaHue CyMMbl MOHOCAXapyIOB MOCIIE THIPOIN3a MOJIMCaxapua0B B MpoleHTax (X)

B TIepeCcUEéTe Ha TIIFOKO3Y 1 a0COIIIOTHO CYX0€ ChIPhE PACCUUTHIBAIOT 1O (pOpMYJIE:
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D-my-100-100-100-3

X = Dy'm:100:25-5-(100—W) ’ ©)
rae:
D — ontudeckast INIOTHOCTh UCTIBITYEMOT'O pacTBOPA;
Do — ontrueckas miotHOCTh CO TIIOKO3H;
M — HaBECKa ChIPhA, T;
Mg — HaBecka CO TIOKO3bIL, T;
W — BIaXHOCTB CHIpbs, %o.
*TIpumevanusi.
1. [IpuroToBiieHue pacTBOpa CTaHAAPTHOro oOpasia rmoko3bl. Okojo 0.05 r

(tounast HaBecka) CO mimroko3el (DC 42-2419-86), npenBapuTEIbHO BBICYIICHHON TPH
temnepatype 100-105 °C 10 moCTOSHHOM Macchl, pacTBOPSIIOT B BOJIE B MEPHOM KOJIOE
BMecTUMOCThIO 100 M1, 10BOAST 00BEM pacTBOpa /10 METKH U mepeMermmBaror. 10 mi
MOJIYYEHHOTO PacTBOpPA TMEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJI U JIOBOJST
BOJION 0O METKH, MEpPEeMENINBaOT. PacTBOp JODKEH OBITh CBEKEIPUTOTOBICHHBIM.

2. [IpuroToBneHne NUKPUHOBOM KHUCIOTHI pactBopa 1 %. | T NUKpHHOBOM
KUCJIOTHI pacTBOPsiIOT B 90 Mi1 BoAsl B MepHOM kojbe BMmectumocThio 100 mur mpu
HArpeBaHMU, 3aTEM OXJIAXKIAIOT U JIOBOJSAT 00bEM pacTBOpa B KOJIOE BOJOW O METKU U
nepeMenBaoT. Cpok TOAHOCTH PacTBOpa, MPHU XPAHEHUH B CKISIHKaX C MPUTEPTOU
npoOKoil B 3aIIMIIIEHHOM OT cBeTa MecTe 1 mecs.

3. [TpuroTtoBnenue Hatpusi kapooHara pactsopa 20 %. 20 r Harpus kapOoHaTa
0€3BOJIHOTO PACTBOPSIIOT B BOZIE B MEPHOM K00 BMecTUMOCThIO 100 M1, TOBOJSAT 00beM

pacTBOpa B KOJIOE BOJIOH 10 METKH U TiepeMenmBaroT. Cpok TOAHOCTH pacTBOpa 2 MecsIia.
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OI[HOHBCTKOBOﬁ TpaBbl U3MEIbYCHHOM

Cepus Hara |Ilepumon |[Buem- | [Toka3aTtenu kauecTBa B COOTBETCTBUU € MpoekToM DC
aHaJl3a |XpaHe- | HUE
s — [Monmuu- | Bnax- | Conepxa- | Comepkanue Coort-
naxn  FOSTP HOCTh HHE MOHOCaxapu- | BETCTBHUE
(ne CyMMBI JI0B B IIPOEKTY
Oosee ¢drnaBono- | mepecuere Ha | DC
12%) WJIOB B TIIIOKO03Y (HE
nepecyere | meHee 5%)
Ha PyTUH
(e meHee
1%)
1 2 3 4 5 6 7 8 9
010504 | 05.04 0 mec. | Coots. | CoOTB. 6,07 1,88 6,16 COOTB. 0
11.04 6 mec. | Coots. | CoOTB. 6,10 1,85 6,03 COOTB.
05.05 12 mec. | CootB. | COOTB. 6,17 1,81 5,94 COOTB.
11.05 18 mec. | CootB. | CoOTB. 6,22 1,80 5,88 COOTB.
05.06 24 mec. | Coots. | CoOTB. 6,21 1,74 5,83 COOTB.
11.06 30 mec. | CootB. | CoOTB. 6,25 1,72 5,79 COOTB.
05.07 36 mec. | Coots. | CooTs. 6,15 1,70 5,76 COOTB.
11.07 42 mec. | CootB. | CoOTB. 6,24 1,69 574 COOTB.
020604 | 06.04 0 mec. | Coots. | CooTB. 6,29 1,65 5,49 COOTB.
12.04 6 mec. | Coots. | CooTB. 6,34 1,64 5,47 COOTB.
06.05 12 mec. | Coots. | CooTB. 6,42 1,61 5,44 COOTB.
12.05 18 mec. | Coots. | CooTB. 6,41 1,59 5,41 COOTB.
06.06 24 mec. | Coots. | CooTB. 6,48 1,57 5,39 COOTB.
12.06 30 mec. | CootB. | CooTs. 6,35 1,56 5,37 COOTB.
06.07 36 mec. | CootB. | CooTs. 6,23 1,53 534 COOTB.
12. 07 42 mec. | Coots. | CooTB. 6,38 1,52 5,32 COOTB.
030704 | 07.04 0 mec. | Coots. | CooTB. 6,51 1,92 6,41 COOTB.
01.05 6 mec. | Coots. | CooTB. 6,43 1,90 6,40 COOTB.
07.05 12 mec. | Coots. | CooTB. 6,64 1,89 6,38 COOTB.
01.06 18 mec. | CootB. | CooTB. 6,53 1,87 6,35 COOTB.
07.06 24 mec. | CootB. | CooTB. 6,41 1,84 6,34 COOTB.
01.07 30 mec. | CootB. | CooTs. 6,49 1,82 6,31 COOTB.
07.07 36 mec. | CootB. | CooTs. 6,31 1,81 6,27 COOTB.
01.08 42 mec. | Coots. | CooTB. 6,55 1,80 6,26 COOTB.
040505 | 05.05 0 mec. | Coots. | CoOTB. 6,65 1,80 5,81 COOTB.
11.05 6 mec. | Coots. | CoOTB. 6,57 1,78 5,79 COOTB.
05.06 12 mec. | Coots. | CooTB. 6,32 1,77 5,78 COOTB.
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11.06 18 mec. | CootB. | CooTB. 6,44 1,74 5,74 COOTB.
05.07 24 mec. | CoortB. | CoOTB. 6,62 1,73 5,69 COOTB.
11.07 30 mec. | CootB. | CooTB. 6,55 1,71 5,66 COOTB.
05.08 36 mec. | CootB. | CooTB. 6,49 1,69 5,64 COOTB.
11.08 42 mec. | Coots. | CooTB. 6,64 1,66 5,60 COOTB.
050605 | 06.05 0 mec. | Coots. | CooTs. 6,79 1,72 5,16 COOTB.
12.05 6 mec. | CootB. | CooTB. 6,71 1,70 5,15 COOTB.
06.06 12 mec. | CootB. | CooTB. 6,52 1,69 512 COOTB.
12.06 18 mec. | CootB. | CooTB. 6,65 1,68 5,10 COOTB.
06.07 24 mec. | CoortB. | CoOTB. 6,51 1,67 5,06 COOTB.
12.07 30 mec. | Coots. | CooTB. 6,60 1,64 5,03 COOTB.
06.08 36 mec. | Coots. | CooTB. 6,53 1,63 5,01 COOTB.
11.08 42 mec. | Coots. | CoOTB. 6,75 1,61 4,97 COOTB.
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[Tpunoxenue 4.2

MUWHUCTEPCTBO 3/IPABOOXPAHEHUST POCCUICKOM ®EAEPALIIU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE BIOJKETHOE VUPEXX/EHUE
HAVYHBIN LEHTP DKCIIEPTU3bI CPEJICTB MEAULIMHCKOIO
TIPUMEHEHUS

T'OCYJAPCTBEHHBIN CTAHJIAPT KAYECTBA
®APMAKOIIEMHASI CTATbSI
(ITpoexr)
Pazpabotunk:  MpkyTckass  rocyJapcTBEHHass  MEIUIIMHCKAs  aKaJleMHs
nocieauruioMHoro oopasosanus — punuana @I'bOY IO «Poccuiickoit MeTUITUHCKOM
aKaJIeMUud  HENpPEepbIBHOTO  MpodecCHOHANBHOTO  oOpa3oBaHus»  MuUHHCTEPCTBA

3apaBooxpaneHus Poccuiickon denepannmn

Coop «bpoHxosiucan» npoekT ®C

Species “Broncholisan” BBOJIMITCSI BIICPBHIC

CocraB cbopa “bponxomucan’:
¢duanku ogHonBeTkoBOM TpaBa — Violae uniflorae herba 35 %
gyaOperia TpaBa — Thymi serpylli herba 30 %

cosnoaku kopau — Glycyrrhizae radices 35 %.

JlekapCTBEHHOE  pacTHTENBHOE  ChIpbE, BXOJfAIlEE B  coOcTaB  cbopa
COOTBETCTBYIOIIEE TPEOOBAHUSIM HOPMATUBHOM JIOKYMEHTAllMH, HW3MEJIbYEHHOE
cornmacHo O®C.1.4.1.0018.15 “Hacrou u oTBapel” u nmpocesiHHoe yepe3 cuto 0,18 mm.

PactutenbHoe chippe, Ui TPUTOTOBJICHHS COOPOB  HM3MEJIbUYEHHOE IO
OTIEJIBHOCTH U B35ITOE€ B COOTBETCTBYIOIIEH BECOBOM MPONOPLUU (COTIACHO IMPOIKUCH)

TIIATEJIBHO MIEPEMENITUBACTCS 10 PABHOMEPHOM CMECH.
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NCIIBITAHUA

Buenrnue npusnaku. COop U3MelbUeHHBIA. AHATUTHYECKYIO TTpoOy maccoit 10,0
I NOMEMAIOT Ha YUCTYI0 INIAJAKYI0 IIOBEPXHOCTh U IIPU BHU3YAIBHOM OCMOTpE
OTIPEICISIIOT COOTBETCTBHE IIBETA, 3amaxa M BKyca BOJHOTO W3BJICUCHHS cOopa
TpeOOBaHMIM TPOEKTY (hapMaKOIICHHON CTaThH.

N3 cpenneit mpoObl U3MeNIbYEHHOTO cOOpa OepyT aHATUTHYECKYIO MPOOY Maccoi
10,0 r, moMemaT Ha YUCTYIO TJIAJKYIO MOBEPXHOCTh. [IpH BU3yaIbHOM OCMOTpE, a
Takke ¢ ucnoisibzoBanueM Jynsl (10%) u crepeomukpockomna (8%, 16x, 24x) B cOope
BUJIHBI ()pAarMEHTHI 3€JICHBIX M CEPOBATO-3€JICHBIX JIMCTOBBIX IJIACTUHOK, IIBETKOB,
cTeOJieil 1 KOpHEH ¢ BOJIOKHUCTOU CTPYKTYPOIl JKEJITOrO IBETa. 3amax apoMaTHBIN, BKYC
BOJITHOTO M3BJICUEHUS CJIETKA CIM3UCTBIN, TPUTOPHO-CIIAIKUI.

B coorBerctBUM co  cratbed = «TeXxHMKAa ~ MHKPOCKONMMYECKOTO M
MUKPOXHMHYECKOIO HCCIIEIOBAHUSl  JIEKAPCTBEHHOTO PACTUTEIBHOIO CHIpb U
JIEKAPCTBEHHBIX PACTUTEIbHBIX MPENapaToB» BbIACISIOT 25-30 OAHOPOAHBIX IO
BHEIIHEMY BHUJly YacCTUIl M ONpeaeysioT Mopdojoruueckue mnpusHaku. CHIbHO
U3MEIBYEHHbIE M TPYAHO AUArHOCTHUPYEMbIE YAaCTUIbBI PACTUTEIIBHOTO ChIPhS

HCIIOJIB3YIOT AJIA IMPUTOTOBJICHUS ITPCIIAPaTOB JJIA UCCICAOBAHUA 11O MUKPOCKOIIOM.

JlnarHocTUYeCKy 3HaYMMble IPU3HAKU KOMIIOHEHTOB cOopa:

a) puanku omHoIBeTKOBOM TpaBa — Violae uniflorae herba. M3menbueHHOE ChIpbe
npejcTaBisier co0oil cMech KyCOYKOB CTeOJell, JUCTheB U IBETKOB OT CEpOBATO —
3€JICHOTO JI0 3€JeHOro 1BeTa, (ParMeHTOB JIETNECTKOB BEHUMKA JKEITOr0 IIBETa
pa3IM4HON (HOPMBI, MPOXOAIINX CKBO3b CUTO C JUAMETPOM OTBEPCTHH 7 MM. 3amax
CcJ1a0blii, BKYC CJIQJIKOBAThIN C OLIYIIEHUEM CIU3UCTOCTH.

0) uabOpena TpaBa — Thymi serpylli herba. M3menbueHHOE ChIpbe THMbSHA
noJyizydero (yabpera) TpaBa COCTOMT U3 CMECH KyCOUKOB TOHKUX CTeOJei, JINCThEB U
IBETKOB, MNPOXOJSIIMX CKBO3b CUTO C OTBEPCTHAMU IuameTpoM S5 MM. Kycouku

cTeOJieil U BETOUEK YEThIpEeXIpaHHbIe, TOHKUE, TOIIIUHOMN 10 0,5 MM, 3€JIEHOBATO — WK
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KEJITOBATO-KOPUYHEBOTO IIBETa, HHOrAa C (UOJIETOBBIM  OTTEHKOM. JIMCTBs
KOPOTKOYEPEIIKOBBIE, JTJAHLIETHBIC, JUTUIITUYECKUE WU MPOAOJIrOBATO-3JUIMITHYECKHE,
LEIbHOKPAtHUE, TOJIbIE WM CJIA0OOIMYIIEHHBIE C PE3KO BBICTYNAIOUIMMU >KHIIKAMHU Ha
HIDKHEW CTOpPOHE JIMCTA, 3€JEHBbIE WM CEPOBATO-3€JICHBIC, LIEJIbHBIE WM B BHJE
KyCOYKOB  paznuyHod  ¢opmbl. [lpm  paccmoTpeHuu  moj  JIymod WU
CTEPEOMUKPOCKOIIOM Ha TIOBEPXHOCTH JIMCTHEB BUIHBI KOPUYHEBATBIE TOYKH
(apupHOMacTUYHBIE KEJIE3KH), Y OCHOBAHUS JIUCTHEB YACTO BCTPEUAIOTCS KPYITHbBIE
HIETUHUCTBIE BOJIOCKM WJIM UX O0O0JIOMKH. L[BeTkM Menkue c JIBYryObIM BEHUYHKOM
CHUHEBATO-(HOJIETOBOIO 1IBETa U JABYTyOOH KpPacHOBATO-KOPUYHEBOW YaIIEUKOH U UX
YaCTH YacTO M3MEJIbYEHBI. 3alax apOMaTHbIN, BKYC BOJHOIO M3BJIEYEHUSI FOPbKOBATO-
IIPSHBIN, CIETKA KIYyYH.

B) conojaku kopau — Glycyrrhizae radices. Kycouku pasnuynoit ¢popmsl ot 1 110 6
MM, MUMEIOIIME BOJOKHHUCTYIO CTPYKTYpy. LIBET OT CBETJIO-KENTOro A0 KOpPHUYHEBATO-
KEJITOT0 C HE3HAYUTEJbHBIMU OCTaTKaMH NpoOKu. 3amax ciadblid, BKYC BOJHOIO
U3BJICUYEHHUS IPUTOPHO-CIIAJIKHIM, CIIErKa pa3apakaroIyii.

COop mopomok. M3 yactu aHanuTUUeCKOW NPOOBI MO BHEIIHUM IpPU3HAKAM
BBIJIEJISIIOT COCTaBHbIE KOMIIOHEHTHI COOpa, paccMaTpuBasi UX HE BOOPYKEHHBIM IJ1a30M
u ¢ momoniplo jaynbl (10%). [l KaxIoro KOMIIOHEHTa BBIOMPAIOT JOCTATOYHOE
KOJIMYECTBO (HE MEHEE 5) OJTHOPOJIHBIX M0 BHEUIHEMY BUAY KYCOUKOB U U3 HUX TOTOBSIT
MUKpOIIpenaparsl N0 METOAUKE IPUTOTOBIEHUS MHUKPOIIPENAPATOB U3 U3MEJIBYEHHOTO
JIEKapCTBEHHOI'O PACTUTEIILHOTO ChIPbSL.

Muxkpockonuueckue NpUu3HaAKu

Quanku 00HOYBemMKOB8OU mpasa. DNUJEPMUC BEPXHEW CTOPOHBI JHCTAa C
U3BWIMCTHIMUA CTEHKaMHU, C HIKHEW CTOPOHBI — C CHJIbHOM3BWJIMCTBIMU CTEHKaMHU.
Yerbuna okpyxeHsl 3-4 KiIeTKaMu dnujiepMuca (AHOMOLIMTHBIN THIT), PACIOI0XKEHBI C
00erx CTOpPOH, HauboJiee YacTasi BCTPEYaeMOCTh OTMEUAETCSl Ha HHXKHEM SIUJEPMUCE.
YcerbuuHbIe KIETKH J1aabeBUAHONW ¢GopMbl. Boocku BCTpedarOTCsi JBYX THIIOB —
IPOCThIE C TOJCTHIMU CTEHKaMHU M OOpOJaBYaTON MOBEPXHOCTHIO, PACIONIararoTCs B

OOJIBIIIEH YaCTH 110 JKUJIKAM H 110 Kparo JIMCTa, roJIOBYaTbIC BOJIOCKH C MHOTOKJIETOYHOM
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TOJIOBKOM Ha IIMPOKOM MHOTOKJIETOYHOM HOXKKE OOHAPYKMBAIOTCA MO Kparo JHUCTa Ha
KOHIIax 3yOIIOB M B YIUIYOJICHHMSIX MEXAy HHUMH. B MecTax NMpHUKpEIUIeHHs U OKOJIO
YCTBUIl BHUJIHA CJA00-Ty4UCTO-MOpIIMHUCTAas KyTukyna. [lo kpasm Jucrta u
YalleMCTUKOB  PACIIOJIOKEHbl COCOYKOBHJIHBIE BBIPOCTHL. B  Mesoduine mnucra
OTMEYAIOTCSl MHOTOUHCIICHHBIE KPYITHBIE APY3bl OKCalaTa Kajablusa. DNUAECPMUC CTEOs
MMEET TPSAMBIE BBITAHYTBIC MPSIMOYTOJBbHO-BEPETCHOBUIHBIE CTEHKHU. Y CThHUIA
OKpYKEHBI 3-4 KJIETKaMH SNUAECPMHUCA, AHOMOLIMTHOrO TUIA. Takke Ha 3nuiepmuce
HaXOJATCS MPOCTHIE BOJIOCKU. DNMHUAEPMUC JIETIECTKOB UMEET COCOUKOBUIHBIE BHIPOCTHI,
M0 Kpar pacroJyiararorcsi 0axpoMyaTbie TYIMOKOHEUYHBIE BOJOCKHU. JlJis MapeHXHMBbI
HIDKHEN 4acTH JIEMECTKOB XapaKTEPHBI IPy3bl OKcanaTa Kaublud. [1o kparo senectka
pacrionararorcss 0axpomuarble TYMOKOHEUYHBIE BOJOCKU. ODNUACPMHUC YallCIUCTHKA
MMEET aHAJIOTUYHOE CTPOEHUE, YTO U JIMCTOBAs IUIACTHHKA. KIETKH MbUIbIBI OKPYTJIBIE,
YETBIPEXTPAHHBIE.

Yabpeya mpasa. Ilpu paccCMOTpEHHU JHCTa C TMOBEPXHOCTU BHJIHBI KJIETKU
AMUACPMHUCA C U3BUIMCTBIMU OOKOBBIMU CTEHKaMH (BEpXHSS WJIM HIDKHSS CTOPOHA
JUCTA); Ha BEPXHEM SIUJEPMHUCE M MO Kparo JIMCTa MHOrJA 3aMETHA CKJIag4aToOCTh
KYTUKYJIbl U YETKOBHJIHOE YTOJIIEHUE KIETOYHBIX CTEHOK. Y CThUIIA UMEIOTCS Ha 00erX
CTOpOHAX JINCTA, HA HWKHEW UX 3HAUUTENIbHO OOJIbIlIe, OHU COMPOBOXKIAIOTCS IBYMS
OKOJIOYCTbUYHBIMM  KJIIETKAMH, CMEXKHBIE CTEHKH  KOTOPBIX  PacCIOJOKEHBI
NEPHEHANKYIAPHO YCTHUYHOM 1IeTu (IUalUTHBIN THIT).

Oxkpyribie 2pUpOMACTUYHBIE KEIE3KU KPYITHbIC, COCTOAT U3 8 BBIACIUTEIBHBIX
KJIETOK, PACIOJIOKECHHBIX  paJhalbHO, KIETKA DJSIUAEPMHUCAa BOKPYI  MeCTa
MPUKPETUICHHS KEIE3KH 9acTO 00pa3yroT po3eTKy. BoloCKH HECKOIBKUX TUTIOB: OYEHB
KpYITHbIE, MHOTOKJIETOYHbIC, OOpOJaBUaThie pPACIOJIOKEHBl y OCHOBAHUS JIMCTA
(«IIETUHUCTBIC» BOJOCKH); BBINMIC, IO Kparo JHCTa, BCTpeUaroTcs Oo0Jiee MENKHe
MIPOCTHIC ABYX-, TPEXKIJIETOYHBIC BOJOCKU C OOPOAaBUATON MOBEPXHOCTHIO; IOJIOBUATHIC
BOJIOCKM OYEHb MEJIKHE C OBAJIBHOM OJHOKIETOYHOW TOJOBKOM Ha KOPOTKOM

OHHOKHCTOqHOﬁ HOXKC BCTPCUHAIOTCA IIO0 BCcel IMOBCPXHOCTHU JINCTA, COCOYKOBHIHBLIC
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BBIPOCTBI 3MUAEPMHUCA TJIAJKUE WM Cllerka OopojaBuaThlie, Yallle BCTPEYAIOTCS Ha
BEpPXHEN CTOPOHE U IO KParo JIUCTA.

Conooku kopru. B mpemapaTax COJOAKKA BUAHBI OOPBHIBKH MPOOKH, BOJIOKHA C
KPUCTAUIOHOCHOM OOKJIaJIKOM, COCTOSIIEH W3 MPU3MATHYECKUX KPUCTAIUIOB, OOpPBIBKU
COCYJIOB C CETYaThIM YTOJIIEHHEM M COCYIOB, COCTOSIIMX M3 KOPOTKUX HIMPOKHX
YJIeHUKOB (OOYKOBHIHON (DOPMBI) C OKANMIICHHBIMU TOpaMH, (parMeHThl ApEHXUMBI C
KpaxMaJIbHBIMM 3epHaMu. [l AaBiIeHOro mpemnapara XapakTepHbl JIEMEHTHI MPOOKH,
TPYIIBl BOJIOKOH C KPUCTALIOHOCHOW OOKJIAIKOM, COCYIbI, COCTOSIIME U3 KOPOTKHX
HIMPOKUX WICHUKOB C OKalMJIEHHBIMHU NOpPaMH, NMPU3MATUYECKUE KPUCTAIUIbL, OOPBIBKU
KJIETOK MapeHXHUMBI C KpaXMaJIbHBIMHU 3€PHAMHU.

[IpuBeneHHbIE AaHHBIE MUKPOCKOMWYECKOTO aHanmn3a (UaIKH OJHOI[BETKOBOM,
yaOpela U COJOJKU CJI0KHO MCIOJIb30BaTh JIUIsl XapaKTEPUCTUKU HCCIeayeMoro coopa,
MOCKOJIbKY MHOTHE TPU3HAKH MOTYT OBITH XapaKTepHBI U ISl IPYTHUX BHUJOB CHIPHS
BXOJAUIMX B cocTaB cOopa. [loaTOMy Ba)KHO BBIACIUTH JUArHOCTUYECKH 3HAYUMBIE
NpU3HAKU, XapaKTepHbIE JUISl KaKIOro BUAA PACTUTENBHOIO ChIPbs, BKIIOYEHHOIO B

cocTaB coopa.

| — ¢uanku omHOIBETKOBOM TpaBa: 1 — KJIETKH dMUAEPMHUCA C YCThHUIIAMU, 2 — Kpai

mucta (TPOCThIE OJHOKJIETOYHBIE BOJIOCKH), 3 — TPOCTOM BOJIOCOK; 4 — TOJIOBYATHIM
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BOJIOCOK, 5 — Me30(UILT JIUCTA ¢ Apy3aMH, 6 — pparMeHT 3MUEpMUca CTEOIIS C YCThUIIAMU

(yBen. x240).

Il —gabperna Tpagsa:
Omunepmuc. @parMeHThI TMcTa (KISTKA SIUASPMICA ¢ H3BUIUCTBIMA CTCHKAMHU )
1 — MMalUTHBIN TUN YCTHUIL C 2 OKOJIOYCThUYHBIMH KJIETKaMU, 2 — 3(UpoMacinyHas
XKene3ka, 3 — BOJIOCKH MPOCThIE OAHOKIETOYHBIC, 4 — TOJIOBYATHINA BOJIOCOK, 5 —

BOJIOCOK MTPOCTOM MHOTOKJIETOUHBIN C O0POIaBUaTOi MOBEpXHOCTHIO (yBen. %240).
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Il — conoaku KopHU:

1 — ¢parmenTs npoOKH, 2 — pparMeHTHl KIETOK MAapEHXUMBI ¢ KpaxMalbHBIMU
3epHaMu, 3 — ¢parMeHTbl BOJIOKOH C KPUCTAJUIOHOCHOM OOKiankou, 4 — dhparMeHTsl

COCY/IOB JPEBECUHBI, 5 — OOPBIBKH Tpaxeun, 6 — pparMeHTsl mapeHxumMsl (yBein. x240).

CTIELTUOUKATLINAS

Coop “bponxosnucan”

BEILICCTB, N3BJICKAECMBbIX
BOJIOM

IToka3arenu Meto1bl HCTIBITAHUN Hopwmsl
1 2 3
Bremnue npusHaku Busyanbnblii (J1yna, CoOTBETCTBYET IPOEKTY
MHUKPOCKOII), OCII
OpPraHOJIENTUYECKHU,
I'd XIV
Muxkpockonus o X1iv CooTBeTCTBYET
OMMCAHUIO U PUCYHKaM
npoekty OC
KauectBennsie peakuuu | [{uanuaunosas peakiusa (Mg | KpacHoe okparnmuBanue
+ HCI koHir.) (raBoHOMTBT)
C 2% cnupToBeIM pacTBopoM | JKentoe okpammBaHue
ATIOMHUHUS XJIOpUIA (pmaBoHOUTBI)
C 96% cniupToM 3TUIOBBIM XJIOTILEBUIHBINA 0CaI0K
(mosucaxapu/ibl)
TCX CoOTBETCTBYET IPOEKTY
dC
HucnoBble MOKa3aTeIu:
CymmMma ¢naBononioB B | CriekrpodoTomMepus He meHee 1 %
NEepeCcyYeTe HA PYTHUH
Conepxanve CyMMBbI CnektpodoTomepus He MeHee 2,5 %
N0JINCAXapHJIOB
Conepxanue CnektpodoTomepus He meHee 1,3 %
[IMLIHAPPU3UHOBOU
KHUCJIOTBI
Conepxanue dpuproro | I'd XIV e meree 0,1 %
Maciia
DKCTPAKTUBHBIX ['d X1V He meHee 25 %
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BnaxxuocTtb I'eo X1v He 6oiee 14 %
3o011a o0mIas I'o X1V He 6oitee 11 %
3ona, HepactBopuMasi B | ['® X1V He 6omee 4 %
XJIOPUCTOBOIOPOAHOU

KUCJIOTE

[Hoxentesime nuctess U | 'O XIV He 6oiee 3 %
cTebaun

Hpyrue yactu pactenuss | 'O XIV He 6onee 1 %

(ru10BI, CTBOPKHU
IJI0JTIOB, KOPHEN)

Oprannueckas npumech | '@ XIV He 6onee 3 %
Munepansnas npumech | I'® XIV He 6osee 1 %
Pagnonykimuasi I'd XIII COOTBETCTBHE
OdC.1.5.3.0001.15
Tspxensle MeTaJlIb ['d XIII COOTBETCTBHE
OdPC.1.5.3.0009.15
OcraTtounbie koguyecTBa | 'O XIII COOTBETCTBHE
MECTUIUI0B O®PC.1.5.3.0011.15
Mukpobuonoruyeckas ['®d XIII COOTBETCTBUE
YHUCTOTA OdC.1.2.4.0002.15,
Kareropus 4A
VYnakoBka, mapkupoBka u | ['® XIII COOTBETCTBUE
TPAHCIIOPTUPOBAHUE O®C.1.1.0019.15
XpaHeHue I'o XIII COOTBETCTBUE
O®dC.1.1.0011.15
CpOk rOIHOCTH I'd XIII 2 roga

Omnpenenenre OCHOBHBIX TPy OMOJIOTHYECKU aKTUBHBIX BEILIECTB

Toukocnotinas xpomamoecpaghus

lIpuecomoenenue pacmeopos

Pacmeop cmanoapmnoeo obpazya (CO) pymuna. Oxono 0,005 r pyruna (pyTuHa
Tpurujapara) pactBopstoT B 10 miu 96 % crnupra striioBoro. JJoBoasT o0beM TeM ke
pacTBOpUTEIIEM JI0 METKU U TiepeMennBatoT. Cpok ToJJHOCTH pacTBOpa He Ooliee 3 Mec.

IIpHU XpaHCHUHA B IIPOXJIAAHOM, 3allIMIICHHOM OT CBCTAa MCCTC.



362

Pacmeop cmanoapmnoeo oopasya (CO) keepyemuna. Oxoino 0,005 T kBepreTuHa
pactBopsitoT B 10 mut 96 % criupta stunoBoro. JloBOoAsST 00beM TEM K€ pacTBOPUTEIIEM
710 METKHU U mepeMernmBaroT. Cpok roJHOCTH pacTBOpa He Oosee 3 Mec. Ipu XpaHEHUH
B MTPOXJIAJIHOM, 3aIIMIICHHOM OT CBETa MECTE.

Pacmeop cmanoapmnoeo obpasya (CO) 18 — enuyuppu3unosou Kuciomal.
Oxkoo 0,005 r CO rmuuuppru3uHOBON KUCIOTHI PaCTBOPSIOT B 1Mi1 cMecu cniupt 96% —
Boga (1:1 o/o). Cpok romHoctu pacTBopa He Oosiee 3 Mec. MPU XPaHEHUU B
IPOXJIATHOM, 3alIUIIIEHHOM OT CBETa MECTE.

Oxomno 1,0 T cOopa, U3METBUEHHOTO J0 BEIMYUHBI YACTHII, MPOXOJSAIIUX CKBO3b
cuto 2,0 MM, MOMENIAIOT B KOHUYECKYIO KOJIOYy cOo mutmdom BMecTUMOCThIO 100 M,
npubasisor 10 M coupra strioBoro 96 % — oro u kunATAT B TedeHue 10 MuH ¢
OOpaTHBIM XOJOJAWJILHUKOM Ha KUIsAImeH BojsHoW Oane. Ilocne oxnaxaeHus 10
KOMHAaTHOM TemmepaTypbl H3BICYEHHE (QUIBTPYIOT Yepe3 OyMaXHbll (QUiIbTp
(uctipITyeMbIit pacTBOp). st SKCTpakiMy TIUIUPPUIUHOBOM KHUCIOTHI HCHOJIb3YETCS
CMECh CITUPT 3TUIOBBIN 96% — Boa (1:1).

Ha nuHuio crapra aHaJIMTHYECKOM XpoMaTorpauyeckod IUIACTUHKU CO CIOEM
cuiuKarenss ¢ (PIyopecleHTHBIM HWHAMKATOPOM Ha AJIIOMHHUEBOM WM TOJMMEPHON
nojuiokke pazmepoM 10x10 cm B Buzae nosoc uymHOM 10 MM, mmpuHOi He Oosiee 3 MM
HAHOCAT 5 MKJI UCIIBITYEMOI'0 pacTBOpPa, U MOBEPX APYT Jipyra (B OJIHY MOJIOCY) U TIO 5 MKII
pactBopoB CO 183 — rmumuppusuHoBoit kucnotel, CO pyrtuHa u CO KBepieTuHa.
[InacTuHKY ¢ HAaHECEHHBIMHU MPOOAMHM CyIIAT MPU KOMHATHOW TeMIIEpaType, MOMEIIA0T B
Kamepy (0e3 TpeBapUTENILHOTO HACHIIMIEHUS) CO CMECBhIO pacTBOpUTENel N-OyTaHom —
YKCYCHasi KUCJIOTa JieastHast — Boja (7:1:2) u xpomarorpagupyroT BOCXOISIIAM CIIOCOOOM.
Korna ¢pont pactBopureneit npoiiger 80 — 90% AnuHbBI MJIACTUHKUA OT JIMHUU CTapTa, €€
BBIHUMAIOT U3 KaMEphl U CYIIIAT J0 yJAJICHUS CIIE0B PACTBOPUTEIICH, U TPOCMATPUBAIOT B
Y®-cBere 1pu AJIMHE BOIHBI 254 HM.

Ha xpomartorpamme HCHBITYEeMOTO pacTBOpa IOJDKHBI OOHApYKHBAThCS 3
OCHOBHBIE TEMHBIE 30HBI aICOPOIIMM HA YPOBHE 30H HAa XpomaTorpammax pactsopa CO

18p — rmuuuppu3nHOBOM KUCI0THI, pacTBopa CO kBepueTuHa u pactsopa CO pyTuHa, 2
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WK 3 MEeHee BhIPa)KEHHBIE 30HbI aICOPOLIMM B IPOMEKYTKE MEKY HUMH; JOIYCKAETCS
HaJIM4Me JPYruX 30H aJICOPOLIUU.

Baaxunoctsb He 60mee 14 %.

3oJ1a o061mas He 6onee 11 %

3o7a, HEpacTBOpUMasl B XJIOPUCTOBOAOPOIHOM KHUCIIOTE He Oosee 4%.

HN3menbyeHHOCTDb. V3MenbUeHHBINA COOP — YacCTHIL, HE MTPOXOSIINX CKBO3b CUTO C
OTBEPCTUSIMU pa3MepoM 7 MM, He Oonee 5 %; 4YacTHil, IPOXOASIIUX CKBO3b CHUTO C
otBepcTusiMu pazmepoM 0,18 mm, He 6oee S5 %.

CO60p — MOPOIIIOK YACTHUII, HE MTPOXOSAIIUX CKBO3b CUTO C OTBEPCTUSMU PA3MEPOM 2
MM, — He Oosiee 5 %; JacTHIl, MPOXOMASIIUX CKBO3b CUTO C OTBEpCTHsMU pazmepoM 0,18
MM, He 0osee 5%.

Opranunueckas npumech He Ooiee 3 %.

MunepainbHas npumech He Oosee 1 %.

Paguonykiuabsl B coorBerctBUM ¢ TpeboBanumsmu  ODC.1.5.3.0001.15
«OrnpeneneHue CoaepKaHusl PaIMOHYKIMIOB B JIEKAPCTBEHHOM PACTUTEIIEHOM ChIPhE U
JICKAPCTBEHHBIX PACTUTEIBLHBIX MperapaTaxy.

Tskenble Metauibl B cooTBeTcTBHM ¢ TpeboBanusimu ODC.1.2.2.2.0012.15
«OrmpezeneHue COJIEPXKAHUS TSOKEIBIX METAIOB M MBIIIbIKAa B JICKAPCTBEHHOM
PacCTUTEIILHOM ChIPbE U JIEKAPCTBEHHBIX PACTUTENIBHBIX MTperapaTaxy.

OcratouyHble KOJIUYECTBA NECTHIUIAOB B COOTBETCTBUUM C TpPeOOBaHUSMU
OPC.1.5.3.00011.15 ODPC.1.2.2.2.0012.15 «OnpeneneHne coAaepKaHUs OCTATOUYHBIX
MECTUILIMOB B JICKAPCTBEHHOM PACTUTEIBHOM CBHIPhE U JIEKAPCTBEHHBIX PACTUTEIIBHBIX
npernaparax».

MukpoOuoIoTHYecKasi  4YMCTOTA B COOTBETCTBUM €  TpeOOBaHUSIMU
OdC.1.2.4.0002.15, kateropusi 4A «MHUKPOOHOTOTHYECKAS YUCTOTAY.

KonuyectBenHoe omnpenenenne. DrasoHoudvi.  AHATUTHUECKYIO  TIPOOY
pacTUTENLHOTO cOOpa HM3MENBYAl0T JI0 pa3Mepa YacTHIl, MPOXOMAIIUX CKBO3b CHUTO C
muamerpoM otBepctuii 1 Mm. Oxono 1,0 T (TouHass HaBeCKa) M3MEIBLYEHHOTO cOOpa

noMenaT B Koy co unumdom BMecTUMOCcThio 150 mi, mpubasistor 50 miu cnupra



364

stusioBoro 70 %. 3a Tem KoJ0y COeMHAIOT ¢ OOPATHBIM XOJIOJMIBHUKOM M HarpeBaroT Ha
KUTSAe BoasHON OaHe B TedyeHue 30 MUH NpU NEPUOIUYECKOM BCTPSXUBAHUU JIJIS
CMBIBaHUS CO CTEHOK YaCTUL] CbIpbs. M3BIIeueHne QUIBTPYIOT Y€pE3 CMOYECHHBIN CIIUPTOM
STUJIOBBIM OyMaKHBIM (PUIBTP B MepHYIO KOJIOYy BMecTuMOcThio 100 mil, He mormyckas
NoTaiaHus yacTull ceipbst Ha PuibTp. K octarky B kosbe mpubasmsator 50 M cnupta
3TUI0BOro 70 %. DKCTpaKIUIO MOBTOPSIFOT NPU TEX K€ YCIOBHUAX B TeueHue 30 MuH U
GUIBTPYIOT B Ty *e MepHylo konoy. [lociie oxnaxkaeHus: 10 KOMHATHOM TemmepaTypbl
00bEM W3BIICYECHUS B KOJO€ JOBOAAT JO METKM CIUPTOM ATUiIoBbIM 70% wu
nepeMenmBaroT (pacTBop A).

B MepHy10 K010y BMECTUMOCTBIO 25 MJI MOMEMIAIOT 2 MJT pacTBOpa A, MpUOABISIOT
4 M 5 % pactBOpa amoMuHUS xyopuaa B cipte 3TIioBoM 70 %, uepe3 10 mun — 0,1 mn
5 % pacTBOpa KUCIOTHI YKCYCHOM M JIOBOJAT 3TUM K€ CIIUPTOM JI0 METKH (pacTBop b).
UYepes 30 MUHYT U3MEPSIIOT ONTUYECKYIO TUIOTHOCTh pacTBOpa Ha criekrpodoromerpe CD
— 46 wm — “Lambda 35 UV/ VIS” Perkin Elmer instruments (CIIIA) npu ajiuHEe BOJHBI
410 HM B KroBeTe ¢ TOJIIMHON padouero cios 10 mm. s TOro 4roObl MCKIFOYMTH
BO3MOKHOE  BJIMSHHME  OKpAlICHHbIX  COMYTCTBYIOIIMX  COEIMHEHUH Ha  XOJ
KOJINYECTBEHHOIO0 AaHAINW3a B KAayeCTBE pPACTBOpAa CPAaBHEHUS MCIIOJIB3YIOT pPacTBOD,
BKJTIOHaromui 2 mut usBnedenus (pactop A), 0,1 ma 3% cioTel yKCyCHOM U TOBEEHHBIN
70 % ciMpTOM ATHUJIOBBIM JI0 METKH B MEPHOM KOJIOE BMeCTUMOCTRIO 25 Mit. [Tapamtensro
U3MEPSIIOT ONTUYECKYI0 IUIOTHOCTH pactBopa CO pyTMHA € QIIOMUHUS XJIOPHIIOM,
MIPUTOTOBJIEHHOTO aHAJIOTUYHO UCIIBITYEMBIM PACTBOPAM.

ConepxaHue cyMMbl (DIaBOHOMIIOB B ONPEACTSIIOT IIepecyere Ha pPYTUH U

a0COITIOTHO CYX0€ CBIPhE B TIPOIEHTAX (X) BEIYUCIISIIOT 110 (hopmyie:

_ D-100-25-100
Ei* .m-2-(100-W)’

lem

rac D — onrrueckas mioTHOCTH HCIIBITYCMOI'O paCTBOPA,
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1% o
Ech — YACJBHBIN IMOKA3aTCJIb ITOITIOMCHUS KOMILICKCA CO pyThuHa C aJJtOMUHUA

XJIOPUIOM Npy AiHE BOJIHBI 410 HM, paBHbIi 249;
M — HaBecKa ChIph4, T;
My — HaBecka CO pyTuHa, T;
P — coneprkanue ocHoBHOro BemectBa CO pytuna, %;

W — BIaxXHOCTB ChIpbS, Y.

Konuuecmeennoe onpeodenenue enuyuppuzunosou kuciomol memooom BIKX.
AHanuTudeckyto npoly u3MenbueHHOro coopa okoio 6,0 T (TouHas HaBecKa) MOMEIAIOT
B KOHHYECKYIO KOJOy co mumdom BMectuMocThio 150 mut, mpubasmsitor 50 mn crimpra
srunioBoro 70 %, coeAuHSIOT ¢ OOpaTHBIM XOJIOAUJIBHUKOM M HAarpeBaloT Ha
BOJsiHOM OaHe 1 4 mpu yactom mnepememuBanuu. [loydeHHOe H3BJICUECHUE
OXJIAXJA0T, (UIBTPYIOT dYepe3 OyMakHbIl (HUIBTP, CMOYEHHBIA CHUPTOM
»TusioBeIM 70 %, B MepHYI0 K010y BMecTUMOCThIO 100 M1, 06beM B KOJOE TOBOAST
JI0 METKH TEM K€ PacTBOPUTENIEM U mepeMemuBaitoT (pactBop A). OIHOBPEMEHHO
rotoBat 0,01% - HbIH pacTBOP TIIMIUPPUZUHOBON KUCIOTHI B CIUPTE ITHIOBOM.

[Tpumedanue. [IpuroToBneHue pacTeopa rIUIUPPU3MHOBOM KHUCIOTHI. Okoio 0,05
r (TOyHas HaBeCKa) TIMIIMPPUZMHOBOM KHUCIOTHI MOMENIAIOT B MEPHYIO KOJIOY
BMecTUMOCTBI0 100 M1, pacTBopsitoT B 50 mut criupta strsioBoro 70%. JloBoast o6bem
TUM K€ PACTBOPUTENIEM 0 METKH W MEPEeMENIMBAIOT, 3aTe€M 5 MJI MOJYUYEHHOTO
pacTBOpa MOMENIAIOT B MEPHYI0 KOJIOYy BMECTUMOCTHIO 25 mi, 00beM pacTBopa
JOBOJIMJIM IO METKH criupToM ATHiIOBBIM 70 % u mepememmuBaroT (coaepxkanue CO
KUCJIOTHI TUIUppU3nHoBOM 0,1 Mr/mm).

Omnpenenenre COAEpX aHUS KUCIOTHl TIUIMUPPUZUHOBON MPOBOJSIT METOAOM
BOXX wna xpomarorpade dupmbr «GILSON» (Dpanmus) c mnociemyromen
KOMITBIOTEPHOW 00pabOOTKOW pPEe3yNIbTATOB HCCIICAOBAHUS C TIOMOIIBIO MPOTPAMMBbI
«Mynbtaxpom it Windowsy. B rccrietoBaHusIX HCIIOIB3YIOT METATUTHUECKYIO KOJIOHKY

pazmepom 4,6x250 mm ALLTIMA C — 8 pazmepom 4,6 x 250 MM, ¢ oBHKHOU (a3oil:
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MeTaHoN — Boja — GocdopHast kucnoTa koHueHTpupoBanHas (40:60:0,5). BOXX ananu3
MPOBOJIAT MPU KOMHATHOW TeMIIepaType U CKOPOCTH moaayu aroeHTa 1| mi/muH. Oobem
ucciexyeMon poosl U pacteopa CO TIUIUPPU3UHOBON KUCIOTHI COCTABISLI MO 20 MK,
JIETEKTUPOBAHUE OCYILIECTBIISIETCS C UCIIONb30BaHHEeM Y D- MeTeKTopa MpH JTMHE BOJIHBI
254 HM (#omycKaeTcsi WCTOJb30BaHHME B aHAIM3E IPYTHX MapoK Xpomarorpados c
OJM3KUMU WITH aHAJIOTHYHBIMHA PA00OYUMU ITapaMeTpaMu).

ConeprkaHue KUCIOTHI TIUIUPPU3UHOBON B % (X) BbhIuucIsM 1o popmyiie:

X = S, -C,-V-100-100
S,-m-(100-W)

rjae
S; - oA ak MHKa TAUIUPPU3NHOBOM KHCIOTHI B HCTIHITYEMOM PacTBOPE;
So — momaae nuKa crangapTHoro pactsopa CO MUUUPPU3UHOBOM KUCIIOTHI;
Co— konuentpanusa CO rauuuppu3snHOBON KUCIOTHI B I/MIT;
M — Macca HaBecKu coopa, T;
W - noteps B Macce pH BbICYILIMBAaHUU, B %0;

V - 00bEM pazBeneHus, M1,

Ionucaxapuowt. KonnuecTBeHHOE ONPE/ICIICHHUE.

CnexTpodoTomMeTpruecKuii METO]T ONPEAEITICHUSI MOHOCAXapua0B

Memoouxa nposedenusi ananuza: okojo 1 T (TOUYHas HaBECKa) H3MEIbUEHHOTO
CBIPbsl IOMEIAIOT B KOHMUYECKYIO KoJ0y BMecTUMOCThI0 100 mu1, mpubasistor 40 M1 BoAbI
U 4 MJI KHUCJIOTBHI XJIOPUCTOBOJOPOJHOM KOHILIEHTPUPOBAHHOW, KOJOY COEIUHSIIOT C
OoOpaTHBIM XOJIOJWIBHUKOM W HAarpeBaroT Ha KUIISIIEH BOSHOM OaHe B TeUeHHe 45 MUH.
3areM K00y C COJCPKUMBIM OXJIAKIAIOT O KOMHATHOW TEMIEpaTyphl MO CTpyeH
XOJIOJHOM BOJIbI U (PUIIBTPYIOT YEpe3 S CII0EB Mapiid B MEPHYIO KOJIOY BMecTUMOCThIO 100
mit. Octatku ChIpbsi B Koji0e mpombiBatoT 10 M Boabsl. Mapio ¢ ocTaTkamMu ChIPbS

MIOMEIIAIOT B TY K€ KOJIOY C CBIPHEM U AKCTPAKIIUIO MIOBTOPSIOT €I11e OJIUH pa3 yKa3aHHBIM
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BbIIIE criocoOoM. [lonmydeHHOe u3BieueHUE MPOLICKHUBAIOT Yepe3 S5 CIOEB MapJU B Ty K€
MEpPHYIO KOJ0y, Mapiio MPOMBIBAIOT, JOBOJIAT OOBEM H3BICUECHHUS BOJOW JI0 METKU U
NepeMeInBaroT (pacTBop A).

B konudeckyro kon0y BMectumocThio 50 mi momentaror 10.0 mu pactBopa A,
NIPUOABIISIOT 110 KaIUIsIM HATpHsl TUAPOKcHaa pactBop 40 % mo momydenus pactBopa ¢ pH
4.0 — 4.5. PacTBOp KOJMYECTBEHHO IMEPEHOCAT B MEPHYIO KOJOY BMECTUMOCTHIO 50 M,
JOBOAAT OOBEM pacTBOpa BOAOM 110 METKM M mnepememmnBaioT. [lomydeHHBI pacTBOp
bubTpyroT uepe3 OymaxkHblid (puibTp (pactBop b), orOpaceiBatoT nepseie 10 — 15 mi
bwibTpara. B mepnHyto konl0y Bmectumocthio 100 mi momemator 2,5 mi 1 % pactBopa
MUKPUHOBOM KHUCIIOTHI, 7,5 Mul Hatpusi kapOonaTa pactBopa 20 % u 5 M pactBopa
ucnsiTyeMoro obpasua. KonlOy nomeniaror Ha 10 MUH Ha KHIAILIYIO BOJASIHYIO OaHIO,
OXJIXK/IAIOT 10 KOMHATHOM TeMIIepaTyphbl U JOBOASIT 00BbEM pacTBOpa BOJIOM 0 METKHU.
M3MepsitoT ONTUYECKYIO IJIOTHOCTh MCHBITYEMOI'O PACcTBOPa M PacTBOpa CTAHAAPTHOIO
o0pa3iia IOK03bl Ha CIIEKTPOGOTOMETPE B MAKCUMYME TOTJIONICHHUS P JJIMHE BOJIHBI B
obnactu ot 440 10 600 HM, B KfoBeTe ¢ TommuHOM ciiost 10 MM (pucynok 1). [TapaniensHo
U3MEPSIIOT ONTUYECKYIO0 IUIOTHOCTh KOMILJIEKCA TJIFOKO3bl C MHUKPUHOBOM KHCIOTOW B
HIEJIOYHOU CpeJIe.

A
0.6 -
0,5 +
0.4
0.3 +
0,2 4

0,1

O T T T 1
400 450 nm 500 550 600

Pucynok 1 — CnekTpbl MNOITIONMIEHUS KOMIUIEKCAa TJoKo3bl (1) m KomIuiekca

MOHOCaxapHuI0B 13 Haa3eMHoM yactu V. uniflora (2)
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PactBop cpaBuenus™. 1 mn 1 % pactBopa nukpuHOBOM KucioThl U 3 M 20 %
pacTBopa HaTpusi kapOOHaTa MOMEIIAIOT B MEpHYIO KojOy. 3areM npubOaBisitor 1 mi
pactBopa CO TIIOKO3BI, TIEPEMEIIMBAIOT W HArpeBalOT Ha BOAsgHOW OaHe 90 MwuH.
Coneprkanue CyMMbl MOHOCAXapuIOB MOCIIE THIPOIN3a MOJIKCcaxapua0oB B MporeHTax (X)

B Iepecu€re Ha IIIOK03Y 1 a0COIIOTHO CYX0€ ChIPhE PACCUUTHIBAIOT IO popMyIIe:

D-my-100-100-100-3

X = Dy'm:100:25-5-(100—W) ’ ©)
rJe:
D — ontuyeckast II0THOCTh UCIILITYEMOTO pacTBOPA;
Do — ontuyeckas maoTHOCTh CO TIITIOKO3BI;
M — HaBecKa ChIPbS, T;
Mg — HaBecka CO MIOKO3bI, T;
W — BIa)XHOCTB ChIpbsI, %.
*TIpumedanusi.
1. [IpuroroBrnienne pacTBopa CTaHAApTHOro oOpasia rimoko3sl. Okosno 0.05 r

(tounas HaBecka) CO rmoko3sl (DC 42-2419-86), npenBapUTEIbHO BBICYIICHHON MPH
temnepatype 100-105 °C 10 mOCTOSHHOM Macchl, pacTBOPSIIOT B BOJIE B MEPHOM KOJOE
BMecTUMOCThIO 100 M1, 1OBOAST 00BEM pacTBOpa /10 METKH U mepeMermmBaror. 10 mi
MOJY4YEHHOTO pacTBOpa MEPEHOCAT B MEPHYIO KOJOYy BMECTHMMOCTBIO 25 MJ U JOBOJST
BOJION 0O METKH, MEpPEeMEIIMBAOT. PacTBOp AOKEH OBITh CBEKENPUTOTOBICHHBIM.

2. [IpuroToBieHne NMUKPUHOBOM KHUCIOTBI pactBopa 1 %. | T NUKpHUHOBOM
KUCJIOTHI pacTBOPSIOT B 90 Mi1 BOAbI B MepHOM Kojbe BMmectumocThio 100 mu mpu
HarpeBaHMH, 3aTEM OXJIAXKIAIOT U JOBOISAT 00bEM pacTBOpa B KOJOE BOJOW O METKU U
nepeMenmBaoT. CpoK TOAHOCTH PAacTBOpa, MPU XPAHEHUHU B CKIISTHKAX C MPUTEPTOM

pOOKOH B 3aIlIUIIIEHHOM OT CBeTa MecTe 1 mecsil.
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3. [IpuroroBnenue Hatpus kapoonara pactsopa 20 %. 20 r HaTpusi KapOoHara
0€3BOJTHOTO PacTBOPSIIOT B BOJIE B MEPHOM K0JIOe BMeCcTUMOCThIO 100 M1, 10BOIAT 00BEM

pacTBopa B KOJIOE BOJION JI0 METKU U TiepeMeInuBaroT. Cpok TOTHOCTH pacTBOpa 2 MecsIa.
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Tabmuma  — PesynpTaTel ompesmeneHus CTaOMIBHOCTH PACTHTEIBHOTO cOOpa
«bponxonucan» Tpu XpaHeHUH B CcoOTBeTcTBUU ¢ TpedoBanmsmMu ODC.1.1.0011.15

«XpaHEHUE JIEKAPCTBEHHOI'O PACTUTEIILHOTO CHIPbSl M JICKAPCTBEHHBIX PACTUTEIIBHBIX

IIpernapaToB»
Cepus Hara [Ilepmon [Buem- | [Tokazarenu kauecTBa B COOTBETCTBUH C TpoekToM PC
aHallM- | XpaHe- | HHE
3a IS rpu3- ITon- | Bnax- |[Conepxa- | Conepxa- (Coaep- (Coot-
HAKY JIUH- | HOCTh HUE HHE ’KaHHE |BETCTBHE
HOCTh | (HE CYMMBI mMnuap-  [3Qup- |IpoeKTy
Oonee |dmaBoHO- |pu3mHOBON |[HOTO |DC
12%) | umoB B KHCJIOTBl  |Macia
nepecuere | (He MeHee |(HE
Ha PYTHH %) MEHEE
(He MeHee 0,1 %)
1%)
1 2 3 4 5 6 7 8 9 10
010509 | 05.09 | 0 wmec. | cootB. | coorB. | 10,35 1,94 1,66 0,28 COOTB.
11.09 | 6 mec. | coors. | coorB. | 10,10 1,93 1,66 0,25 COOTB.
05.10 | 12 mec. | coots. | coors. | 10,01 1,90 1,63 0,21 COOTB.
11.10 | 18 mec. | coots. | coorB. | 9,82 1,88 1,62 0,19 COOTB.
05.11 | 24 mec. | coots. | coots. | 10,05 1,85 1,60 0,16 COOTB.
11.11 | 30 mec. | cooTB. | cooTB. | 9,42 1,82 1,58 0,12 COOTB.
05.12 | 36 mec. | cooTB. | cootB. | 9.34 1,80 1,56 0,09 HE COOTB.
11.12 | 42 mec. | cooTB. | cooTB. | 9,25 1,78 1,54 0,02 HE COOTB.
020608 | 06.09 | O wmec. | cootB. | coor. | 11,29 1,69 1,58 0,34 | coots.
12.09 | 6 wmec. | cootB. | coorB. | 11,88 1,68 1,57 0,32 | cooTs.
06.10 | 12 mec. | cooTB. | cootB. | 11,14 1,65 1,56 0,28 | coots.
12.10 | 18 mec. | cootB. | cootB. | 10,71 1,62 1,54 0,23 | cooTs.
06.11 | 24 mec. | cooTB. | cootB. | 10,64 1,59 1,53 0,18 | coots.
12.11 | 30 mec. | cootB. | cootB. | 10,35 1,57 1,53 0,12 | cooTts.
06.12 | 36 mec. | cooTs. | coors. | 10,18 1,55 1,51 0,10 | coots.
12.12 | 42 mec. | cootB. | cootn. | 10,02 1,53 1,50 0,04 | He cooTB.
030708 | 07.09 | 0 wmec. | cootB. | cooTB. | 8,51 1,77 1,76 0,25 | cooTs.
01.10 | 6 mec. | cooTB. | cootB. | 8,43 1,75 1,76 0,22 | cooTs.
07.10 | 12 mec. | cooTB. | cooTB. | 8,54 1,74 1,73 0,19 | coots.
01.11 | 18 mec. | cooTB. | cootB. | 8,29 1,73 1,72 0,17 | cooTts.
07.11 | 24 mec. | cooTB. | cootB. | 8,11 1,70 1,79 0,14 | coots.
01.12 | 30 mec. | cooTB. | coorB. | 8,03 1,68 1,78 0,11 | coors.
07.12 | 36 mec. | cooTB. | cootB. | 7,95 1,66 1,75 0,07 | e coOoTB.
01.13 | 42 mec. | cooTB. | cootB. | 7,88 1,64 1,72 0,05 | e cooTB.
040509 | 05.10 | O wmec. | cootB. | cooTB. | 9,65 2,07 1,69 0,37 | cooTs.
11.10 | 6 mec. | cootB. | coorB. | 9,58 2,06 1,68 0,33 | cooTB.
05.11 | 12 mec. | cooTB. | cootB. | 9,42 2,04 1,66 0,29 | cooTs.
11.11 | 18 mec. | cootB. | cooTB. | 9,44 2,02 1,65 0,25 | coorts.
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05.12 | 24 mec. | cooTB. | cootB. | 9,32 1,99 1,63 0,18 | coots.
11.12 | 30 mec. | cootTB. | cooTrB. | 9,27 1,97 1,62 0,12 | coorts.
05.13 | 36 mec. | cooTB. | coorB. | 9,18 1,95 1,60 0,07 | e cooTB.
11.13 | 42 mec. | coots. | coorB. | 9,09 1,93 1,57 0,03 | He cooTB.
050709 | 06.10 | O mec. | coots. | cooTB. | 11,69 1,81 1,61 0,27 | cooTs.
12.10 | 6 mec. | cootB. | coorB. | 11,48 1,80 1,61 0,25 | coorts.
06.11 | 12 mec. | cootB. | coors. | 11,32 1,78 1,58 0,23 | cooTs.
12.11 | 18 mec. | cootB. | cooTB. | 11,24 1,76 1,55 0,20 | coorts.
06.12 | 24 mec. | cootB. | coor. | 11,12 1,74 1,53 0,16 | coots.
12.12 | 30 mec. | cootB. | coorB. | 10,98 1,72 1,52 0,11 | coorts.
06.13 | 36 mec. | cootB. | coorB. | 10,73 1,70 1,50 0,09 | ue cooTB.
11.13 | 42 mec. | cootB. | coors. | 10,64 1,66 1,48 0,06 | HE COOTB.

[Tpunoxenue 4.3
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MHWHHCTEPCTBO 3/IPABOOXPAHEHIS
POCCUIMCKOW ®EJEPALINN

OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO/IDKETHOE YUPEX/IEHUE
HAYYHbBIN LIEHTP SKCIIEPTH3bI CPEJICTB MEJUILIMHCKOI'O
[MPUMEHEHUWA
T'OCYJAPCTBEHHBI CTAHJAPT KAYECTBA
®APMAKOIIEMHASI CTATbSI
(ITpoexr)
Pazpaborunk: MpkyTckas rocymapCTBEHHAsT MEIUITMHCKAS aKaJeMHs TOCIEAUTLIOMHOTO
obpazoBanusi — ¢Qumanra DPI'BOY JIIIO «Poccuiickoit MEIMIIMHCKOM aKaJIeMUU
HEIMPEPBIBHOTO TPO(ECCHOHATBFHOTO 00pa30oBaHus» MUHUCTEPCTBA 3IPaBOOXPAHCHHSI

Poccuiickoit @enepanuu

Puanku OJHOLBETKOBON IKCTPAKT I'yCTOU oC

Violae uniflorae extractum spissum BBoauTcs BriepBbIe

Onucanue. ['ycToit KCTpakT pUaNKu IPEICTaBIsET COO0M TYCTYIO BA3KYIO Maccy
TEMHO-Oyporo I[BeTa CO CJIa0bIM 3amaxoM. ODKCTPAKT XOPOIIO PAacTBOPUM B CIHUPTE
ATUJIOBOM, XYK€ pacTBOpSETCS B BOJE, HEpacTBOpUM B Xiopodopme u sdupe.

ConepskaHue BlIard B dKCTpakTe cocrapisieT 22,12+2,05 %.

CIIEHUO®UKALINA
duanku OJHOUBETKOBOM SKCTPAKT I'yCTOU
IToka3arenu Metoibl HCIBITAaHUI Hopwmsl
1 2 3
Onucanue BU3YyaJIbHO COOTBETCTBUE  IMPOEKTY
oC
KauecTBennble peakiun | [{lnannanHoBas KpPAaCHOE OKpAaIlINBaHUE
peakius (Mg + HCI (praBoHOMTBI)
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KOHII.) YKENITOE OKpaIIMBaHKE
C 2% cnupToBBIM (pmaBoHOUTBI)
pPacTBOPOM aJTIOMUHUS
xJjopuaa
C pactBOpoM IPA3HO-3E€JIEHOE OKpAIIBaHUE
JKEJIE30aMMOHUHBIX (nyOunbHBIE BEIIECTBA)
KBacl[OB
TCX PyTUH
raJijioBasi KUCJIOTa
Yucnoswvie nokasamenu:
Cymma ¢naBononnoB B | CrekrpodoTomepus He meHee 3,0%
nepecyeTe Ha PYyTUH
[ToTeps B Mmacce npu ['® XIII He Oonee 25%
BBICYIIIBAHUHT
Tskenple MeTasuIbl ['® XIII He 6onee 0.01%
Mukpobuosoruyeckast ['®d XIII COOTBETCTBUE
YUCTOTA 0®C.1.2.4.0002.15,
kareropus 4b
YnakoBka, mapkupoBka u | 'O XIII COOTBETCTBUE
TPAHCIIOPTUPOBAHUE O®C.1.1.0019.15
XpaHeHue ['®d XIII COOTBETCTBUE
0dC.1.1.0011.15
CpOK TOTHOCTH I'd XIII 3 roma

MukpoOuosiornyeckasi YMCTOTa. DKCTPAKT T'YCTOM JOJDKEH COOTBETCTBOBATH
TpedoBanusM OPC.1.2.4.0002.15, kareropun 4b (MukpoObHoI0oruyeckasi YucToTa).

Tskenble mMeramibl. VcrnplTaHus TPOBOJSAT B COOTBETCTBHHM C TpPeOOBAHUSMU
O®C.1.2.2.2.0012.15 «OmnpeneneHne COAEPKAHUS THKEIBIX METAUIOB M MBbIIIbSIKA B
JIEKQpCTBEHHOM PACTUTEIBHOM ChIPbE U JIEKAPCTBEHHBIX PACTUTENILHBIX MpenapaTaxy.

KosmmuecTtBeHnoe onpenenenue. dnasorouapl. Okono 0,25 r (ToyHas HaBecka)
skcTpakra rycroro V. uniflora momemator B MepHyr0 K010y BMecTUMOCThIO 100 M1,
pactBopsroT 60 Mt ciupTa 3triioBoro 70 %, 3a TeM 3THM K€ pacTBOpPHUTEIEM O0BEeM
JIOBOJIAT IO METKU U NEepeMelnBatoT. PacTBop QpuibTpytoT yepe3 OyMaxkHbI UuiIbTp,
otOpacskiBas nepsbie 10 mi (pacTBop A).

B MepHy10 K010y BMECTUMOCTBIO 25 MJI IIOMENIAIOT 2 MJT pacTBOpa A, MpuOABISIOT

4 mn 5 % pactBopa amomunus xyuopuga B 70 % crimpre striioBoM, yepe3 10 mun — 0,1 mu
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3 % pacTBOpa KUCIOTHl YKCYCHOM M JIOBOJAT 3TUM K€ CIIUPTOM JI0 METKH (pactBop b).
Yepes 30 MUHYT U3MEPSIOT ONTHYECKYIO TUNIOTHOCTh PAcCTBOpa Ha CHEKTPOPOTOMETPE MPHU
JuinHe BoNHBI 410 HM B KroBeTe C TONIIMHOM pabouero cmost 10 mm. s Toro ytoOb!
UCKITIOYUTh BO3MOXKHOE BIIMSHHE OKPAIICHHBIX COIYTCTBYIOIIUX COCIMHEHUH Ha XOJ
KOJIMYECTBEHHOTO aHajM3a B KayeCTBE pacTBOpa CpPaBHEHMS HCIOJNB3YIOT pacTBOp,
BKIItoUaromii 2 w1 u3BieueHust (pacteop A), 0,2 min 3 % KUCIOTBI YKCYCHOM H
noBeieHHbIN 70 % cnupTOM STUIOBBIM IO METKM B MEPHOM K0J10€ BMECTUMOCTBIO 25 MIL
[MapaninensHO H3MEPSIIOT ONTHUYECKYIO IUIOTHOCTH pacTtBopa CO pyTuMHA € aFOMUHHS
XJIOPUJIOM, IIPUTOTOBJIEHHOTO AHATIOTUYHO UCHBITYEMBIM PACTBOPAM.

Conepxanue cyMMbl (DITaBOHOHMIIOB OTPEIEISIOT B TIepecyeTe Ha pPYyTUH U

abCOJIIOTHO CYX0€ ChIpbe B IpolieHTax (X) BBIYUCIISIIOT 10 popmyrie:
¥ = D-100 -25 - my-1-P-100
" Dy-m-2-100-25-100- (100 — W)

100,

rae D — onTrueckas miIoTHOCTh UCIIBITYEMOTO PacTBOPA,;

D, — onTrueckast TNOTHOCTh pacTBopa komriekca CO pyTuHa;
M — HaBeCKa dKCTpaKTa rycToro, T;

My — HaBecka CO pyTuHa, T;

P — coneprkanue ocHoBHOro BemiectBa B CO pyruna, %;

W — BIa)XHOCTB 9KCTpakTa rycroro, %.

YnakoBka, MapKMpOBKa M TpPaHCHOPTHpPOBaHUWe. B cOOTBETCTBUU C
O®C.1.1.0019.15 «YnakoBka, MapKMpOBKa W TPaHCIOPTUPOBAHUE JIEKAPCTBEHHOTO
PACTUTENBHOTO ChIPbS M JIEKAPCTBEHHBIX PACTUTENIBHBIX IPENapaTroB». OJKCTPaKT
YHaKOBBIBAIOT MO 1 Kr B 3amasHHBIX CBapHbIM IIBOM MOJIMITUJICHOBBIX IMaKeTax,
00eCreunBalOIIUX T€PMETUYHOCTb.

Xpanenune. B cootBerctBum ¢ TpeboBanmsimu ODC.1.1.0011.15 «Xpanenue
JIEKapCTBEHHOT'O PACTUTENILHOTO ChIPbs U JIEKAPCTBEHHBIX PACTUTEIBHBIX MTPENapaTOBRy.

Cpok roanocru. 3 roja.
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[Ipunoxenue 5

ITaTeHTHI Ha U300pETECHUS
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[Tpunoxenue 5.1

POCCHECK A GEIEP A
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“HATEHT

HA UBOBPETEHHME

Ne 2500419

CPEJICTBO JL/Is1 IEYEHUSA SI3BEHHBIX NOPAKEHUM
CJU3UCTON OBOJIOYKH KEJTYIKA

Harenroobaaarenn(im): Focyoapemeensioe Grodocemnoe obpazosame.tioe Ww
ucmepemea ‘
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ABTOP(b1): em. Ha obopome

Burxa o 2012106225

Tpuopurer uiooperenns 21 pespans 2012 r,
Saperncrpuposato B Iocy1apeTBEHHOM peecTpe
nzobperennii Poceniickoit Meaepaunn 10 dexadpa 2013 2.

Cpok aeiicrsus natenta nerexaer 21 ¢gpespans 2032 r.
Pyxosodumenv Dedeparvnoi caymon
1O UHMERNEKMYAALNOL COBCmEenHocmu
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(51) MIK
ABIK 36786 (2006.01)
AGIP 1/4 (2006.01)

(12 GOPMVYJIA H30BPETEHHSA K TATEHTY POCCUHUCKOH GEJIEPAITUHA

(21)(22) 3azexka: 2012106225/15, 21.02.2012

(24) [lata Hayana oTcYeTA CPOKA AEHCTBHA TIATEHTA:
21.02.2012

IpuopHTET(bI):
(22) Jara nogayu 3asexki: 21.02.2012

(43) Mlara nybnukamuu 3agexu: 27.08.2013 Bon Ne 24
(45) Onybnuxosano: 10.12.2013 Bron. Ne 34

(56) CnucoX AOKYMEHTOB, LHTHPOBAHHBIX B OTHUETE O

noucke: CN 1165664 A, 24.11.1997. JleueOueie
TPABKH NpH DONEIHAX KEMYAKE, KHIIEYHOTO
TpakTa. [lepeyeHs ganHbIX {oH-naktH]
22.07.2011 [HafineHo 2013.01.23.)-nalineno u3
Hrrepner: URL: http://medinarod.ro/lechebnye-
travki-pri-boleznyah-zheludka-kishechnogo-
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(73) INaTenroobnamarens(u):
Tocynapereennoe GomkeTHOE
00pa30BATENLROE YUpEeAKICHUE
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[Tpunoxxenue 5.2

POCCHACKAT GENEPAIIS
B PR

B

HmEHBE E B 2% BE B 2

HA UBOBPETEHUE

Ne 2480746

CHOCOB KOJJMYECTBEHHOI'O OIIPEIEJIEHUS
HOJIMCAXAPHUIOB B TPABE BU/10B POJIA ®UAJIKA

Hatenroobnanarens(ym): 'ocyoapcmeennoe 6100xncemnoe

obpazoeamenbHoOe yupescoeHue 6bicuLe20 RPOPecCUOHANBHOZO
obpazosanun "Hprymekas zocyOapcmeennan MeOUyUHCKAn
axademus nocneduniomnozo oopazosanun” (RU)
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_ Astop(m1): CM. Ha obGopome

Baseka Ne 2011145407

Ipuoputer uzobperenns 08 HosGps 2011 r.
3aperucTpupoBaHo B I'ocy1apCTBEHHOM peecTpe
uzoGperennii Poccuiickoit Menepannu 27 anpens 2013 2.

Cpox nelicreusi narenta ncrekaer 08 Hosops 2031 r.

Pyxosodumens Dedepanvroi cuyncovl
710 UHMENEKMYANLHOLL COBCMEEeHHOCTIL
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“RU" 2480 746" c1

(51) MIIK
GOIN 33/15 (2006.01)

POCCHUMCKA S ®EJIEPALIUS

OEJIEPAJIBHA S CITYXXBA
11O UHTEJUIEKTY AJIbHOM COBCTBEHHOCTH

(12) ®POPMYVJIA U3OBPETEHUS K TATEHTY POCCUMCKOM ®EJIEPALIUA

(21)(22) 3asBka: 2011145407/15, 08.11.2011 (72) ABTOp(B1):
MapreiHoB Ans6epT Muxaitnosuu (RU),

(24) NaTa Hayaa oTCYeTa CpPOKA IeHCTBUS MATEHTA: Jlapraesa Tamapa Jlapuxanossa (RU)

08.11.2011
(73) INatenToobnanareinb(u):

Ipropurer(er): TocynapcTeeRHOE GIOMKETHOE
(22) Hara momauwm 3assku: 08.11.2011 06pa3oBaTeNBHOE YIPEKIECHHE BHICIIETO
(45) OnybnukoBaHo: 27.04.2013 Broi. Ne 12 TpO(eccHoHANEHOTO 06pa3oBanms

"MpKyTCcKas roCcyiapCTBEHHAs MEIMIMHCKAS
(56) Criucok 1OKYMEHTOB, IMTHPOBAHHEIX B OTYETE O aKaJeMHus IOCIeAMIUIOMHOro 06pa3oBanus"
noucke: MaprteiHoB A.M., Hapraesa T./I. (RU)

DeHONBHBIE COETUHEHUS U BOJAOPACTBOPUMBIE
nonucaxapuabl Gpuanku narpana. - CHOUpCKuit
MEAMIMHCKHH xypHai, 2009, Ne 7, ¢.213-215.
Copoxkuna A.A., Yynpukos A.B.
ITonucaxapuas! B ceaTUBHOM c6ope ¢
rubuckycoM. - DapManeBTHUECKAS XUMHS U
tdapmakorrosus, Ne 5, 2006, c.12-13. Kpyrnosa
M.IO., Kpyrnos JI.C. ITonvcaxapuaHsii 4 (CM.
pox.) j

Anpec [UTs IEPENHCKH:
664049, r.Upkyrck, KO6unennsii, 100, a/s 195,
I'BOY AIIO UT'MAIIO, natenToBeny

9vy.08¥¢%2C nNA

I O

(54) CIIOCOB KOJIMYECTBEHHOI'O OIIPEJAEJIEHH I [IOJIMCAXAPHIOB B TPABE BUJI0OB
POJTA ®UAJIKA

(57) ®opmyna nzobpereHust

Cr1oco6 KOIMYeCTBEHHOTO ONPE/IeTICHNUS TOJIMCAXAPUIOB B TPABE BUIOB pojia (uaka,
BKJIIOYAIOIINA W3MEIIbYCHUE CHIPbS, BOAHYIO 3KCTPAKIHMIO MTOJIMCAXaPUIHOI0 KOMILIEKCa
IIPU HAIPEBAHWH, BHECEHUE PeareHTa, (QMIbTPALMIO U OIPE/IETIEHHUE COIEPKAHUS
TIOJIMCAXaPU/IOB 10 (POPMYJIE, OTIMYAIOLIMICS TEM, YTO B KAYECTBE PACTUTENBHOTO CHIPhS
HMCIIONIB3YIOT TPaBy (UAIKH OTHOIBETKOBOM, BOJHYIO SKCTPAKIMIO POBOJAT B TeyeHue 1 d,
IIPU COOTHOILCHHUH CHIPbE:3KCTPAreHT, Kak 1:50, 3KCTpaKT GWIBTPYIOT U K (PUILTPATY B
COOTHOLICHNH 1:1 106aBISIOT 8%-HYI0 XJTOPUCTOBOJOPOIHYIO KUCIOTY, BBIIEP/KUBAIOT B
TEUCHHUE 2-X 4 Ha KUILILIEH BOJIHOM GaHe, ITOCTIe Yero OXJIaX/a0T U HeUTpaim3yioT 10 pH=
6,5-7,0, 3aTeM 106aBISIOT 1%-HBbIi PACTBOP TTMKPUHOBON KUCIOTH M 20%-HBIH PacTBOP
KapOoHAaTa HATPHUS, B3STHIE B COOTHOIICHUH 1:3, IOy YeHHYIO CMECh BBIAEP/KUBAIOT Ha
BOJIsIHOM 6aHe B Teuenue 30 MUH, IOCIIE 4ero GUIbTPYIOT U GUILTPAT
CIIEKTPO(OTOMETPUPYIOT B KIOBETE C TOIIMHON MOITIOMIAIONIErO CI10s 1 CM IpH JUIMHE
BOJIHBI A=460+2 HM, a OnpeJIeNIeHHe KOJTMIECTBEHHOTO COJIEPKAHMUS TTOIMCAXAPHIOB

Crp.: 1
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[Tpunoxenue 6

CBu1eTeJIbCTBA 0 TOCYIAPCTBEHHON perucTpanuu

OMO0JIOTHYECKH AKTHUBHBIX 100aBOK
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[Ipunoxenue 6.2
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Monorpaduu

AM. MAPTBIHOB, b.A. YEPHSAK

OUTOTEPAIINA
3ABOJIEBAHUM
OPIAHOB
NABIXAHUA

NpKyTCK
2008

[Ipunoxenue 7
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[Tpunoxxenue 8

dapMaKOJIOTMYECKUE UCCIEAOBAHUS CyOCTaHIINM, MOJTYYCHHBIX

Ha OCHOBE ChIpbs (PUATKU

dapMaKoJI0rudecKue uccjiel0BaHus CyOCTaHIUIA, MOJy4eHHbIX HA OCHOBE
ChIpbA puaaku

Kak oTrmeuanock paHee, HCCIEJOBAaHUSIMUA XHUMHUYECKOIO COCTaBa BHJIOB poja
¢duanka, rycToro sKCTpakTa (prajiki OJHOLBETKOBOM M cOOpa YCTAaHOBJICHO HAJIUYME
Pa3IMYHBIX TPYIII IPUPOJHBIX COCTUHEHU: (DTABOHOUIOB, KyMapUHOB, ()EHOJIbHBIX
KHUCJIOT, TyOWJIbHBIX BEIIECTB U Jp.

Onpenenenve (papMakoJOTUYECKOW AKTUBHOCTH HM3y4YaeMbIX BHUJOB H
MOJYYEHHBIX K3 HUX CYOCTaHIIMI BKJIIOYAIO HCCIEIOBAHUE OTXapKUBAIOIIETO,
MIPOTUBOKAIIEBOTO, IPOTUBOBOCIAIUTEIBHOTO U AaHTUOKCUAAHTHBIX CBOMCTB.

OKCHEpUMEHThl TPOBOJUIUCHE C COOJIOJCHUEM TMPUHIMIIOB TYMaHHOTO
oOpallleHHs] C YKCIEPUMEHTAIBHBIMU KUBOTHBIMH B COOTBETCTBUU ¢ «[IpaBunamu
M0 3alIUTE MO3BOHOYHBIX WUBOTHBIX, UCHOJIB3YEMBIX JJISl IKCHEPUMEHTAIbHBIX U
unbix uenei» (EBpomneiickas konBeHmus, CtpacOypr, 1986) u «llpaBunamu
naboparopHoi npaktukuy (Ilpuxaz Munzapasconpaszsutuss PO Ne 708 v ot 23
aBrycra 2010 r) "OO yrtBepkIeHuu mpaBuil JiaboparopHoil npaktuku" (M3 PO,
npuka3z Ne 267 ot 19 mrons 2003 r.), Good Laboratory Practice for Nonclinical
Laboratory Studies (FDA, 21 CFR Part 58, 22.12.1978), OECD Principles on Good
Laboratory Practice (OECD, ENV/ MC/ CHEM (98) 17, 1977) [45, 103, 119, 150].

[TomyyeHHble MaTepualibl UCCIEIOBaHUNA OOpabaThiBaiM C HUCIOJIb30BAHUEM
METOJI0OB  HemapameTpudeckoil cratuctuku (U-kputepuit  ManHa-YuTtHu) C
NpUMEHEHHEM IMaKeTa MpUKIaTHbIX nporpamm Statistika for Windows 5.5. Hynesbie
TUMOTE3bI 00 OTCYTCTBHM Pa3IUYUil MEXY TPYIIIaMU OTBEPTaH MIPU JOCTUTHYTOM

YPOBHE 3HAUYMMOCTH COOTBETCTBYIOIIETO cTaTUCTUUYECKOTO KpuTepus p < 0,05 [161].
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Conepxxanve, yXo4 M KOPMJIEHHME JKHBOTHBIX PErIAMEHTHPOBAIUCH
CAaHUTAapHbIMM [PABWIAMH [0 YCTPOMCTBY, OOOPYIOBAaHHUIO M COAECPKAHHIO
DKCIIEPUMEHTAIbBHO — OHOJIOTMYECKUX KJIMHUK (BUBapHeB). YMepIIBICHUE
YKUBOTHBIX MPOBOJIMUIOCH METOJOM JI€KalUTalUK B cOOTBETCTBUU C «lIpaBmiiamu
NpoOBEeACHUSI pabdOT C  UCIHOJb30BAHUEM  OKCICPUMEHTAIBHBIX  YKHUBOTHBIXY,
yTBepkaAeHHbIMU nipukazoM M3 CCCP ot 12.08.1977r.

HccnenoBanuss NpOBOJMINCH HAa JaOOpPAaTOPHBIX KUBOTHBIX: OCEHHHX

asrymkax Rana temporaria m MOpckux cBHHKaX camiax (maccoit 350 r).

H3yuenue omxaprusaiowe2o Oeticmeusi cyoOCmanHyutl, NOJIYYEHHbIX HA
OCHO8e uanku, Ha 1A2YWKax

[IpoBeeHO CpaBHUTEIBHOE N3YyUYEHNE OTXAPKUBAIOIIETO AEHCTBUS TPaBbl
V. uniflora, V. sacchalinensis u V. langsdorffii ¢ ¢apmakoneiinsiMm Bugom — V.
tricolor. O HanMYMKM OTXaPKUBAIOIIUX CBOMCTB Y MCCIICyEMbIX BOJHBIX W3BIICUCHHIA
U BOJOPACTBOPUMBIX TOJUCAXAPUIHBIX KOMIUIEKCOB CYIHWIM 10 BEJIUYMHE
KO3 (ULMEHTAa YCKOPEHUS JABW)KCHMSI PECHUYEK MEpPLATEIBbHOrO 3IUTEIUS
MUIIEBOJA JATyKY [ 176].

HenocpencrBenHo miig ¢GapMakoJIOrMueCKUX HCCIEIOBAaHUN HCIIOIb30BaHbI
HACTOM, TMPUTOTOBIEHHbIE B cooTBeTcTBUM TpeboBaHusiMu ['d XI, T'd Xl us
HAaJ[36MHOM YaCTH YKa3aHHBIX BUJOB PACTECHUN. DKCIIEPUMEHT MPOBEIECH HA OCEHHUX
nsrymkax Rana temporaria B cooTBeTcTBUHM ¢ JIOKyMeHTaMu «OO0 yTBEpKICHUH
npaBui gaboparopHoil npaktuku (Ilpukaz M3 PD Ne 267 ot 19.07.2003 r.). Hns
OINpeeieHUs] OTXapPKUBAIOIINX CBOMCTB MCIOJb30BaHA MOJEIb U3yUYEHUSI MOTOPHOMN
GYyHKIIMU MepIaTeNbHOTO SMUTENHS MUIIEBOJA JSATYUIKA MO0 MOAUGUIIMPOBAHHON
meroauke B.B. T'amypa [18, 176]. IlpemapatoM cpaBHEHUS CIYXWJI MYKaJITHH.
Boanble wu3BieueHHs HCCIEAyeMbIX BUIOB (HUAJOK U pPacTBOpP MYyKalATHHA B
konuuectBe 0,1 MJI HaHOCWMIM Ha KOHYMK S3bIKa JIArymku. Jlns onpeneneHus
JIBUTATEIbHON aKTUBHOCTH PECHUTYATOTO 3MUTENNS UCIOJIb30BAIU IIETKOBYIO HUTh

JUIMHOM 25 MM, KOTOPYIO MOMEIIAIM Ha OCHOBAHHUE SI3bIKa uepe3 15 cekyHn mocie
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HAaHECEHUs UCIBITYyeMbIX mpenaparoB. Yepe3 10 MUH 53KCNO3UIUHM TpENapaTroB
ONpENECISUIA JJIMHY HE 3arJIOUCHHOM 4YacTh HUTH. KonumuecTBO ompeaeneHuil s
Ka)kKJI0TO Mpernapara cocTapiisijio He MeHee 10.

Y CTaHOBIIEHO, YTO JBUTaTelbHAs aKTUBHOCTH JUISI MYKAaJITHHA COCTaBJIsLIA
5,61+1,4 mMm; — musg BomHbeIX wu3Bieyenuii V. uniflora 7,62+1,2 mMm; — V.
sacchalinensis 7,24+1,3 mm; — mis V. langsdorffii 6,924+1,2 mm; — qs V. tricolor
5,5+41,0 mm. IlonyueHHble HaHHBIE CBHUACTEIBCTBYIOT O JOCTATOYHO BBICOKOMU
aktuBHOCTH mpemnapatoB V. uniflora, V. sacchalinensis u V. langsdorffii B cpaBHennn

¢ ¢apmakoreiiHbIM BugoM — V. tricolor.

Hccnedosanus no ycmanosnenuro 0cmpoul moKCUYHOCMU, MyKOJUMUYECKUX U
NPOMUBOBOCHATUMENbHBIX CBOUCME CYOCMAHYULL, NOTYYEHHbIX HA OCHOBE
Quanxu
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BBEJIEHUE
Pabora BbITIOJIHEHA B AHrapckom ¢unnane  DenepanbHOro

rocyapcTBeHHOro OrokeTHOro yupexzaeHus «Boctouno-CuOupckuil HayuHbIH
LEeHTp 2Kosoruu uenoseka» Cubupckoro otaenenus Poccuiickol akaaemuu
meauuMHckux Hayk — HUM meauumubl Tpysa U 3Konoruu 4venoseka. MucTHTYT
COOTBETCTBYET YCTAHOBIEHHBIM TpeOOBaHMUSAIM MO pa3paboTke CaHUTapHO-
FMIMEHUYECKUX M SMHMJIEMHOJIOHYeCKMX HOPMAaTHUBHBIX JOKYMEHTOB M HMEEeT
ceprudukar akkpeaurauun denepanbHoi cnyxObl M0 Haa30py B cdepe 3allUThi
npas norpebuteneil u Gaaronomyqus denoBeka Ne CA 13.98 ot 31.03.2005 r,
aTTecTaT aKkKpeauTauuu ucnbitatenbHol jaboparopuu Ne 'COH.RU.LIOA.149,
3apeructpupoBaHHbiii B ['ocynapctBenHoMm peectpe NePOCC.RU.0001.510164 ot
26.10.2011r.

Llenbio wccnenoBaHuii  ABIANOCH  ONpe/ieNieHHe TapamMeTpoB  OCTPO#
TOKCUYHOCTH TPaBSTHOIO cbopa, U3yuyeHue MYKOJHTHYECKOTO "
NPOTHBOBOCIIAJIMTENILHOrO JIEHCTBUS TPaBsSHOTO cOopa M CIUPTOBOTO IKCTpaKTa
(hHamKu OHOLBETHOIA.

DKCNEPUMEHTbI BBIMONHSIM €  COOJIIOJICHHEM [IPUHLMIOB T'yMaHHOTO
obpaiieHust ¢ 3kcrepuMeHTalNbHbIMKH KUBOTHBIMK ([Tpukaz M3 CCCP Ne 755
(ITpunoxenue 4) or 12.08.1977). Conepxanne, yxoa ¥ KOpMIEHHE JKUBOTHBIX
periaMeHTHPOBAIMCh CAHUTAPHBIMU MPABUIIAMHM 10 YCTPOHCTBY, 000PY/I0BAHHUIO U
CONIEP)KAHHUIO  SKCIEPUMEHTANIbHO — OHONOrMYeCKMX KIWHUK (BUBapHeEB)
(«IlpaBuna mno 3amMTe MO3BOHOYHBIX JKMBOTHBIX, HCIOJB3YEMbIX s
IKCIEpUMEHTaIbHBIX U UHBIX Liened (EBponeiickas kouBeHuus, CtpacOypr, 1986)
u «llpaBuna naboparopnoii npaktuku» (Ilpukas Mun3zapaBcoupassutius PO Ne
708 n ot 23 asrycta 2010 r). YmepuuBieHHe )UBOTHbIX MPOBOAKIOCH METOIOM
AekanurauMu B coorBercTBMM ¢  «[IpaBunamu mpoBeaenuss pabor ¢

MCII0JIb30BAHHEM SKCIEPUMEHTAJIbHBIX KUBOTHBIX», YTBEPKIACHHBIMH MPUKA30M
M3 CCCP or 12.08.1977r.
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MATEPHAJIBI U METO/Ibl

W3syuaemble oOpa3supbl MpeacTaBieHbl CIUPTOBBIM JKCTPAKTOM  (HAIKH
ojHoLBeTHOH (0Opasen Nel) u TpaBsiHoro cbopa (obpasenr Ne2), coctosiuiero u3
¢uanku ongHoIBeTHOM, yabpena U cosioaky B cooTHowenuy 1:1:1. [purotoBnenue
pacTBOPOB UCCleyeMbIX 00pa3LioB NMPOM3BOAKIOCE MO clenyrolei cxeme. Otsap
u3 cbopa (obpazer Ne 2) rotoBuIM Ha KUMsliei BoasHOM OaHe B TeueHue 15 MUH B
CTEKJISHHOW TMoOcyJe, 3aluB ChIpbe JAUCTUIIMPOBAHHOM BOLONW KOMHATHOM
TEMIIEpaTypsbl, 3aTeM oxaaxaanu 45 muH. [locne dunbTpanum oTBap 10BOAUIHM 10
nepsoHavanbHoro oobvema. Cyxo# skctpakt (obpazen 1) pacTBOpsiM B TeIUIOH
BOJIE INpH IepeMelIdBaHWM. PacTBopbl Hccneqyemblx 00pasLoB  BBOJIHIM
BHYTPHIKEJIyJOYHO 2 pa3a B IeHb B 00beMe 2 MII B TeueHHe 5 JHEH.

HccnenoBanue mnpenocTaBieHHbIX 00pa3lOB TMPOBOAMIOCH Ha camuax
MOPCKMX  CBUHOK Macco 350 r. Jlns mpoBeieHMs — MCCIIEOBaHMS
MPOTHBOBOCMAIMTENBHBIX W MYKOIMTHYECKHX CBOWCTB H3y4aeMbIX 00pa3sLoB
MOPCKHE CBUHKH ObLIM MoJieNeHbl Ha 4 rpyni no 6 ocodeii.

| rpynna — KOHTPOJb — )KUBOTHBIE MOJIYYATH YUCTYHO BOLIY.

2 rpynna — Mnpou3BOJHJIOCh MOJIEIMPOBAHHE BOCIAIUTEIBHOIO MpoLEecca B
OpOHXO-1ErOYHON CHCTEME M KalILTs.

3 rpynnma — MOJETHpOBaHHWE BOCMAJUTENBHOTO Tpouecca B OpoHXo-
JIETOYHOM CHCTEME M Kalllls ¥ BBeJeHue obpasua Ne2.

4 rpynna — MOJeNUpOBaHWE BOCMAIMTENBHOTO TMpolecca B OpOHXO-
JIErOYHOM cHCTEMe U Kallllsg ¥ BBeieHue odpasia Nel.

[Tony4eHnble MaTepuanbl uccnenoBaHUi 0OpabaThiBalu ¢ HCMOJIL30BaHUEM
MeToJI0B HemapaMmeTpuueckoit cratvctuku (U-kputepuit MaHHa-YUTHH) ¢
NPUMEHEHHEM TMaKkeTa TMpUKIaJHbIX mnporpamm Statistika for Windows S5.5.
Hynesble runotesbl 006 OTCYTCTBHHM pa3nuyuii MeXIy TpyNIaMH OTBEprajiu MpH
JIOCTUTHYTOM  ypOBHE  3HAaYUMOCTH  COOTBETCTBYIOLIETO0  CTATUCTUYECKOTO

kputepus p<0,05 [2].
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OnpeaeienHe napaMeTpoB OCTPOi TOKCHYHOCTH TPAaBAHOI0 cHopa

HMccnenoBanue OCTpOil TOKCHYHOCTH TPaBSHOrO cOOpa MPOBOAWIIN TPH
BHYTPHXEJIYyIOYHOM BBEJEHUM OTBapa MOPCKMM CBUHKaM. [l 3TOro roToBWIIM
OTBap JIMCTHJIJIMPOBAHHOM BOJBI M CYXOro BellecTBa B CooTHoweHuu 1:1,5.
MOJIy4€HHbIH OTBap BBOJAWIM BHYTPHKEIYJOUHO ABAX bl C MHTEPBAJIOM 3 yaca Io
5 mui. I'pynna coctosina u3 8 )UBOTHBIX. KOHTPOIbHBIM )KHBOTHBIM (6 )KHBOTHBIX)
BBOJIMJIM JIUCTUIUIMPOBAHHYIO /103y 10 aHAJIOTHYHOM CXEME.

[locne BBeneHus wu3ydyaemoro oOpaslia TMOBeJeHHE, BHELIHUHA BH]
KUBOTHBIX, COCTOSSHHE KOXMU M IIePCTSHBIX IMOKPOBOB, a TaKXe alleTUT Yy
MOPCKMX CBMHOK HE€ OTJIMYaJCS OT KOHTPOJBHBIX >XHBOTHBIX. BO Bce cpoku
HaOmonenust (2  Hemenu) rTuOeNM  KUBOTHBIX HE  OTMeYasoch. [lpu
MaKpPOCKOITMYECKOM 0O0CIe0BaHUM Ha BCKPBITUM J>KMBOTHBIX HE BBISBIECHO
BHJAMMBIX M3MEHEHHMH BHYTpPeHHMX opraHoB. Jlerkue po3oBoro 1Berta,
KPOBOM3JIUSIHUN He OOHapyXeHO, TeYeHb W Celle3eHKa He yBEeJIMYeHbl, B3AyTHE
KHMILIEYHUKA U XKelyaka He HaOmoaanock. [lanbHeinie UccieloBaHUs NMPOBECTH
He yJaJIoCh B CBSI3H C HEBO3MOXKHOCTBIO JOCTUYb CMEPTEIbHbBIX KOHLIEHTpaLUi 13-
3a TPYIHOCTH NPUTOTOBJIEHUS OONBIINX KOHLIEHTpaLuid cOopa.

B nenom, Ha ocHOBaHMM aHajdW3a MOJYYEHHBIX MAAHHBIX MOXKHO CleaTh
BBIBOJI O TOM, 4YTO B YKa3aHHOH JO3UPOBKE OTBap TpaBsHOro cOopa He obnanaeT

OCTPOW TOKCUYHOCTHIO, LLDs) He BhisBIIEeHA.
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HcciienoBanHe MyKOJHTHYECKOrO 1eHCTBHS TPABAHOI0 c00Opa H CIIHPTOBOIO
3KCTpaKTa (PHAJIKH OAHOLBETHOH

HccnenoBanue MyKOJUTHYECKON aKTHBHOCTH MPOM3BOAMIIOCH C MOMOLIBIO
MOJIEJIMPOBAHUs Kallljil y UBOTHBIX, WHAYLHMPOBAHHOIO JIMMOHHON KHCIIOTOM.
[IpenBapuTensHO NPOM3BOAMIOCH TECTHPOBAHWE CBMHOK Ha IEPEHOCHMOCTE
JUMOHHOW KHMCJIOTBl B T€Y€HHE 5 MHUH pacnblieHHeM a’po3osist 40% JUMOHHOM
KHUCJIOTBI. 3aTEM B Te4eHUe 5 aHel ocobu momydanu uccieayemble oopasubl. Ha 5
JeHb MOPCKHE CBUHKH MOJBEPrajuch BO3I€HCTBUIO IUMOHHON KUCIIOTEI B TEYEHHE
30 MMH, 3aTeM MOACYMTHIBATIOCH KOJIMYECTBO MPUCTYNOB KalUIsl Yy XKUBOTHBIX.
[TonyyeHHble pe3ysnbTaThl BBIPA3UJIM B IPOLEHTAa OT HEJIEYEHHOro KOHTPOJI.
KOTOpbIH npuHumaics 3a 100% [3].

AHanu3 pe3ylbTaTOB HCCIIEJOBAaHHUS MYKOJIMTHYECKHUX CBOMCTB 00Opa3sLOE
BBISIBUJI Haubosiee BbIPAXKEHHOE IOJIOXKHUTENbHOE BO3JEHCTBHE HA YMEHBIICHHE
KalllJIeBbIX TOMYKOB Y oOpa3ua Ne2 (tabu. 1). Tak, KOJTU4YECTBO MPUCTYTIOB Kallljls
y XXMBOTHBIX 3 rpynisl coctaBuiio 55 %, npu p=0,004. KonruecTBO MpUCTYNOE

Kauis y ocobedi 4 rpynnsl - 82%, npu p=0,26.

Tabnuna 1. KonuuecTBo NpucTynoB Kalljisi y MOPCKUX CBUHOK

['pynmbi KonuyectBo mnpuctynos | p

Kaluuis, KOJI-BO

2 rpynna (BocrnajaeHue) 15

3 rpynna (Bocnanenue + | 8,3 0,004
obpazer Ne2)

4 rpynna (Bocnanenue + | 12,3 0,26

obpazen Nel)
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UcceaenoBanne NnpoTHBOBOCTIAHTEILHOIO A€HCTBHS TPAaBAHOro c6opa U
CNIHPTOBOIO IKCTPaKTa (HAIKH OJHOUBETHOH

M3yyeHnne npoTHBOBOCHAIUTEbHBIX CBOHCTB OCYLIECTBIISIIOCH C MTOMOILBIO
MOJIETMPOBaHKs BOCMANIMTENBHOrO MNpoilecca B OPOHXONEroyHOH cucTeMe myTem
npeObIBaHUs KMBOTHBIX B arMocdepe, 00OraiieHHO# XJI0poM B TeueHHue 2 4acor
JABYXKpaTHO. 3aTeM B Te4eHHe S5 JHeH )KMBOTHbIE IOJIyHald BHYTPHIKETYJI0YHO
uceneayemble o0pasibl. M3ydanu Ma3ku-oTneyaTku BEPXHUX JIbIXaTeNbHBIX MyTeH
C nocienyrolled okpackod rmnpenaparoB Mertogom Pomanosckoro-I'umsa.
I'ucTonornueckoe MccienoBaHHe TKAHEH JIErKoro MpPOBOAMIOCH TPH OKpacke
NpenapaToB reMaToOKCHINH-303UHOM [ 1].

Tabnuua 2. KonuuecTBO KIeTOK B BEPXHHUX JbIXaTeIbHbIX MyTSX.

I'pyninbl Knetku
JKUBOTHBIX DnuTeaui JlefikonuTHI

2 rpynna 43,5(31-70)* 4(2-8)*
(BocnaneHue)

3 rpynna 53(43-76)** 6,5(3-11)**
(maronorus +
obpazen Ne2)

4 rpynna 53(38-75)** 6(2-13)**
(matonorus +
obpasen Nel)

1 rpynna 17(10-27) 2(0-4)
KOHTPOJIb

ﬂpumeqaﬂue: *¥_OTNIMYKS CTATHCTHYECKH 3HAYUMBI NpyU CpaBHEHHH C

KOHTpoJeM; **-0TIHYMs CTATUCTUYECKH 3HAYMMbI IPH CPAaBHEHHU CO 2 IpyMIoW.

ITpu u3yvyeHuH Ma3KOB-OTMEYATKOB TKAHEH BEPXHMX JbIXATENbHBIX IyTeH
(tabn. 2) obHapy’eHO, 4TO Ha TeueHHe BOCHAIMTEIBHOrO MNpoLEecca MOBIHAIO
NpUMEHeHne McciesyeMblx o0paszuoB. Kak BHIHO U3 MpeACTaBICHHBIX JaHHBIX.
KOJIMYECTBO JICHKOLMTOB W SMHUTETHOLUHMTOB CTATUCTUYECKH 3HAYMMO OTJIMYAIOCE
OT TaKOBBIX Tokaszareied B rpynne Ne2. [To HamieMy MHEHMIO 3TO MOXET ObITE
00yC/IOBJIEHO BOCCTAHOBUTEIbHBIM [POLIECCOM, MPOTEKAIOUIMM B CIM3HCTBIX
obonoykax OpPOHXOANBBEONSIPHOrO  TpakTa, CBS3aHHBIM ¢  OOHOBJIEHHEM

SMUTEUANBHBIX KJIeTOK. B cBoro o4yepenpb AOCTOBEPHO 3HAYUMOE MOBBILLIEHHE
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NOMYJISILMK JIEHKOLIMTOB B Ma3Kax-OTIeYaTKaX CBUJIETENLCTBYET 00 aKTHUBaIUU
3alIMTHBIX KJIETOYHBIX MEXAHHU3MOB.

Ilpy rUCTONOrMYECKOM MCCIIEOBAHUU JIETOYHOM TKAaHM MOPCKHMX CBHHOK
NPy MOJAEIMPOBAHUHN BOCIAIMTEIBHOTO OPOHXO-JIErOYHOTO IMPOLECCa BbISBIIECHBI
BO BCEX M3y4YaeMbIX OINBITHBIX IPYIIaxX yTOJLICHHbIE aJIbBEOJISIPHbIE IEPErOPOIKH,
NpoNnUTaHHble MHQUIBTPATOM, B MPOCBETE allbBEOJ BCTpevascs skccyaar. Ovarn
MH(UIBTPALIMK pacrnojiarajluch Kak 1o nepudepun cocynoB, TaK U B TOJIIE TKAHH.

OuaroB ¢pubpo3a cTEHOK abBEOJ HE OTMEUYEHO.

I'pynna 2 (Bocnanenue). Yroniienue neperopook. Ouaru uHGUIBTpaLMH B

oteuHo# TkaHu (1). Dxceynar B anbBeonax (2). Oxpacka reMaTOKCUIMH-303UHOM.
YB X 200.
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I'pynna 3(Bocnanenue +Ne2). HeanauuTeabHbIM 3KcCyaT B mpocseTe anbaeod (1).
Oxkpacka reMatokcuiIMH-303MHOM. YB X 400.

Bmecte ¢ Tem B mpemnapaTax, MOJY4YeHHbIX OT ocobeidt rpymmbsl Ne3
(Bdcnaneﬂue+06pa3eu Ne2), oOHapykeHO HauMeHee BBIPAXEHHOE YTOJILEHHE
CTEHKHU aJibBeoJ1, OOJIbLIMI UX MPOCBET U HE3HAUUTEIHHOE KOJIUYECTBO DKCCY/ara
B aibBeosiax Npu cpaBHeHuM ¢ rpynnamud Ne2 u Ned. JlaHHBIM (akT MOKeT
CBU/IETEJILCTBOBATH O MOJIOKUTENBHOM 3 dexre Bo3aeiicTBUa 00pasLa npenapara

Ne2 Ha BoccTaHOBUTENBHBIE TPOLIECCHI B JIETOYHOM TKaHM.
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['pynna 4(Bocnanenue+Nel). O6pazoBaHue oOMmMPHBIX oyaroB UHGUIbTpauu (1).
Dkceyaar B npocseTe anbbeodn (2). Okpacka reMaTOKCHIHH-303MHOM. YB X 200.
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3AKJITIOYEHUE

[Ipu uccrienoBaHMKM OCTPOH TOKCHUYHOCTH TPaBSIHOrO cOOpa BbBISABIEHO, YTO
J@HHBIN OTBap B COOTHOILIEHHH 1:1,5 ¢ Bosio#i He oOnagaeT ocTpoil TOKCUYHOCTBIO.

AHanu3 pe3ynbTaToOB UCCIIENOBAHUS MYKOJHTHYECKHUX CBOWMCTB TPaBSHOIO
cOopa M CHMPTOBOrO 3KCTpakTa (UAIKK OJHOLBETHOM T[OKa3ajl MeHblee
KOJIMYECTBO MPHUCTYIOB KalllIs IPU MPUMEHEHHHU TPaBsiHOToO cOopa.

M3yyenne nNpOTHBOBOCHANUTENBHBIX CBOHCTB TpaBSHOro cOopa U
CIUPTOBOIO JKCTPaKTa (hUalKU OAHOLIBETHOMW BBISBUJIO CTATUCTUYECKU 3HAYUMOE
yBEJIMYEHUE KOJIMYECTBA KIIETOK OJIUTENUS M JIEHKOIMTOB MpPU CpPaBHEHHH C
pe3ynbTaTaMu, MOJIyYeHHBIMM y HeJIeYeHHbIX ocoOeid rpymnmbel Ne2, 4To MOXKeT
KOCBEHHO YyKa3blBaThb Ha OTXapKHUBarolllee AeHCTBHE H3ydaeMbix oOpa3zuos. [lpu
TMCTOJIOTMYECKOM HCCIIEJOBAaHUM JIErOYHbIX TKaHEeH MOPCKHUX CBUHOK BbISIBIIEH
MOJOXUTENbHBIH 3Gh@deKT TpaBsHOro cOopa Ha TeYeHHWE BOCHAIUTENBHOTO

npouecca B OpOHX0-JI€roYHON CUCTEME.
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Hccneoosanus no ycmanosieHuo aumuoKcUuOaHmHOU aKkmueHoCmu

AHTHOKCUJAHTBl ~ 3TO  BELIECTBA NPUPOJHOIO WIA  CHHTETUYECKOIO
MIPOUCXO’KICHUS, BBITIOJHSIONINE POJIb MHTHOUTOPOB OKHCIHUTEIHHBIX MPOIIECCOB B
OpraHMW3ME YEJIOBEKA Ha KJIETOYHOM YpPOBHE, 3aIIMIIAIOT OT BPEIHOIO BO3JICUCTBUS
CBOOOJHBIX paJNKaIoB. AHTHOKCUIAHTHBIMH CBOMCTBAMHU 00JIaJJal0T PaCTUTEIbHbIC
OOBEKTHI, COAepXkallire BelecTBa (PeHOIbHOU mpupos! ((praBoHOU B!, (EHOTBHBIE
KHCJIOTBI, KyMapuHbl), BUTAMHHBI U Jpyrue coeauHeHus [342]. AHTHOKCHIAHTHI
PACTUTEIILHOTO MPOUCXOXKICHUS HUPOKO MCIOJIB3YIOT B MEIUIIMHCKON MPAKTUKE B
BH/JIE JICKAPCTBEHHBIX IIpenapaToB, bAJ{OB 1 B MUIIEBOM TPOMBIILIEHHOCTH.

JIns1 yCTaHOBJIEHUSI aHTHOKCUAHTHOM aKTUBHOCTH HCIIOJIb30BaHA METOAMKA B
OCHOBE, KOTOpPOH JIeKaT OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. MeTton
OCHOBaH Ha CHOCOOHOCTH XJopHOro sxene3a (Fe™™) B NpUCYTCTBMM HPUPOTHBIX
AHTHOKCHIAHTOB BOCCTAaHABIMBAThCA JI0 XJopucroro xkeneza (Fe™), xommuecTso
KOTOPOTO OMpEAENSIeTCs MO0 MHTEHCUBHOCTH OKpacku o- (penHantposmna [43]. ns
MCCIIEIOBAHUSI UCTIOJIb30BATIUCh BOAHBIE U BOAHO-CIIUPTOBBIE U3BJICYEHUS HA CIIUPTE
srrsioBoM 70 % (1:10), monyuennsie u3 tpasel V. uniflora, V. sacchalinensis u V.
langsdorffii. B onbiTHYI0 poOHpKy MocienoBaTeabHO BHOCKHIN 0,2 MIJT U3BJICUCHUS,
0,2 M 25 MM pactBopa o- peHaHTpoIMHA U IO KaruisiM npubasisiu 0,2 mi 12,3 MM
pacTBOpa Kejie3a OKUCHOTO XJIOpUA. 3aTeM 00beM T0BOAWIM 10 3 Mi 96% criupTom
>TioBbIM. [locne mepemernvBanusi NMPOOUPKY BBIICPKUBATU B TeMHOTE 10 MUH.
Peakuuro octanaBimuBanu gobasieHueM 1 mi 0,4 M pacTBopa XJIOpUCTOBOAOPOAHOM
KHUCJIOTHL. ONTHYECKYIO TUIOTHOCTh Oonpeneisuiv Ha (oTtoanekrpokonopumerpe KOK-
2MII npu anuHe BoyiHBI 505 HM B KroBeTe ToimuHON cios 10 MmMm. B kaudecTBe
pacTBOpa CpaBHEHUS UCTIOJIB30BAIM PacTBOP, cocTosmuii u3 0,2 mia 25 MM pactBopa
o-penanTponuna, 0,2 M 12,3 MM pacTBOpa kene3a OKUCHOTO XJyopuaa, 2,6 mi 96%
cnupta 3TriioBoro u 1 miu 0,4 M pacTBopa XJIOpUCTOBOJIOPOIHOM KUCIOTHI. OIEHKY

AHTUOKCUJIAHTHON aKTUBHOCTH MPOBOJUIN C MOMOIIBIO KaTuOPOBOYHOIO rpaduka,
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MOCTPOEHHOTO TI0  KBEPIETHUHY, IIOCKOJIBKY OH SBISIETCS  KJIACCUYECKUM
AHTUOKCHUIAHTOM.

YcTaHOBIEHO, YTO HAMOOJBIIEH AHTUOKCHUIAHTHOM aKTUBHOCTHIO OOJajacT
tpaBa V. uniflora. Ona comepxar 125 MKI/T BOIOPaCTBOPHMBIX aHTHOKCHIAHTOB,
BOJHO-CIIUPTOBBIX — 180 MKI/T (Tabiuma 1).

Tabmuma 1 — Pe3ynapraThl HCClIEIOBaHUN  aHTHOKCHJIAHTHBIX CBOMCTB

HCCIIETYEMBIX BUIOB pojia (hraika

Bun N3Bneuenus
Bonanoe Bonno-cniuproBoe (ciupt
aTu0BEIH 70%)
V. uniflora 125 MKr/T 180 MKr/T
V. sacchalinensis 105 MKr/T 170 Mxr/T
V. langsdorffii 110 Mxr/T 170 MKr/T

HpOBeI[eHHBIe HCCIICA0BaHUA CBHUIACTCILCTBYIOT, YTO BOJAHBIC W BOJIHO-
CIIMPTOBLIC HU3BJICUCHUA HN3y49aCMbIX BHUIOB O6J'IaI[aIOT aHTHOKCHI[aHTHOﬁ

AKTHUBHOCTBIO.



